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ane PURTHE Re PROCEEDINGS OF -THTS INOULKY 


te RESUMED PURSUANT TO ADJOURNMENT 


APPEARANCES AS HERETOFORE NOTED 


15 
MRE LASKIN sea Doctor ,.~MreanMeNameec, who, pas syou 


know acts for the government, would like to address a few words 
to the Commission. 

DR. DUPRE: Please, Mr. McNamee. 

MR. McNAMEE: Yes, Mr. Chairman, Commissioners, 

20 you recall that Dr. Finkelstein mentioned certain ongoing studies 
the other day, which he was involved in, and I believe Dr. Dupre 
asked where they were. Just to indicate that we weren't holding 
anything back, and®iethaink that... don't think anybody really 
thinks so...paragraphs 146 and 147 of our brief dated February, 
1981, to the Royal Commission, located on page 61 of the brief, 

rae mentions these studies. I believe one is already being submitted 
to the Commission. It's called, Mortality Among Workers 
Receiving Compensation for Asbestosis in Ontario, Appendix Ten. 

I believe that's already in the Commission's hands. 
Paragraph 147 states, "The branch has two major 

30 studies underway of asbestos-exposed workers at 

the Canadian Johns-Manville Company Limited, 


Scarborough Plant. Both are attempting to explore 


87 (6/76) 7540-1171 


= 


fees i enbt 
omit work 


a a Se ee 


vETwoME SWrard2Oal ASATAVY JET 
or ap ee WweISaA 


Garou “roeGOPaFaR GA SIIUARATIIA . 


Gey ae .caW jenebliod od .zevocd ¢MIaBAY wah 
dinoy We? 6 aeeabes: of aie Bits. ,sneaimevoep oc “a «56 eyed 
; nosazeiever> 212, o2 
_ocuatios .xit yfeeeia” +Batvd .a0 

exeoigeimc® ,aerriei> 7!@ . ter seu. . 
Seitute Saicyro nisite> Peanstomm nteseleandy, .20 a Liens. spy 
arav0 .22 sveiiod fT bre ‘tt Dewloval aew ed doine (yel aadso one 
: pmibtad J*eetew ex taf) egecttal ox-dget / .sre* yor sasiw bedes 
vilset yhocyns anidd 2* not 2... Sanit faba T bas sed poideyne 
varutdet bash Seid son ao Vel bae $0 ecigntpets¢...ce eamina 
Qeird sd? 30 fe. oyeq ne Sadenel wbresdnmos ‘loyort arg xs ,ESCE 
batzimawe gaiod ybsezie at ane avetind - /eplisiae seats cnaioned vy 
etetzoW pacelt ytilsseem «belies aval -nclesiemes bacainod 
leet sibeaqgé ,otsannd: 02 eiapieadtah tot apiseensqno> 


sbabd B'acientnmad odd nt yoseste e/ted? ove 
J tis ta et ee eee eet em cn 
i : pag rea 7 rg a ee —_ pee aS nas ss . yr; 
a wi moa Pai AE DP eae an ay, 


7 has Oh a 7 


oe ie 


10 


15 


20 


25 


30 


87 (6/76) 


Aer 

MR. McNAMEE: (cont'd.) "“exposure-response 

relationships, one by studying the mortality 

experience, and the other, the incidence of 
asbestosis in long-term employees." 

It states, "The broad objective is to develop an 

exposure model which may have practical application 

in understanding the hazards of asbestos, and in 
the development of exposure limits". 

Now, I've given Mr. Laskin four copies of the 
two studies prepared by Dr. Finkelstein, and one for Mr. Laskin 
to refer to the Commission. 

The blue cover is, "Asbestos Among Long-Term 
Employees of an Ontario Asbestos Cement Factory", and some copies 
have previously been given to labour/management representatives... 
at least some of the labour/management representatives. 

The second study is an unbound study headed, Draft, 
and it's called, "Mortality Among Long-Term Employees of an 
Ontario Asbestos Cement Factory". It's headed, Preliminary 
Report, and’ Dr. Murray Finkelstein explains that that has a 
special significance to people in the business. It means that 
Lt s part of an ongoingeseries!) oOfercponesPenotenecessarmiy that 
datas isiinaceurate mndysub ect toyvcorrection, GHt*shsorttol the 
Lirstestepean awserves: Giereports: 

This really deals with workers with nine years and 
more Of exposure, and Dr. Finkelstein advises me that he also 
has an ongoing reporntwthat Issnot even in draft stage yet, of 
workers with less than nine years exposure. It will be several 
months before he completes that. It might be completed during 
the term of the hearings. 

Dire Finkelstein@ eis prepared to be called asa 
witness by the Commission. He would like, though, if it be some 
time toward the latter part of July, so that he would have time 


to prepare for examination and cross-examination. 
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MR. McNAMEE: (cont'd.) That's my submission. 
DR. DUPRE: Thank you, counsel. 
Are there any parties with standing here today who 
S do not have copies of what are now exhibits five and Six? 
Do you all have them? Mr. Warren, doe ,OUmiave VOUS < 
MR. WARREN: The blue copy will be filed? 
DR» DUPRE -Sihes blue copy,,asel understand it, is 
already marked five. The white copy is marked six. 


a MR. LASKIN: That's correct. 


MR. McNAMEE: Well, I can photocopy for anybody 
who needs five. 

MR. LASKIN: I suppose, Mr. Chairman and members 
of the Commission, it only remains to work out a convenient time 
when we can call Dr. Finkelstein as a witness, and that may be 

15 something that's best done outside the hearing room, after 
consultation with all the parties and after consultation with the 
time schedules of the Commission, so that I propose simply to 
leave it and I will undertake the Gob lof ¢consml tingseverybody, 
and with Miss Kahn's help we will arrange a date when Dr. 
Finkelstein can be called. 

20 DR. DUPRE: So it will be my understanding, counsel, 
that this wild be worked Cuteby thesparicics, andethis7sOL.cOuUGsSe, 
includes Mr. McNamee, who represents the Government (one ASighersocnels 
thewparty wich, standing: 

MR. LASKIN: Yes, Mr. Chairman. 

oA DR. DUPRE: Thank you. 

MR, LASKIN: Now, before we get underway, I 
understand Miss Linda Jolley has one further matter which she 
has requested to raise with the Commission. 

DR. DUPRE: Miss Jolley? 

MiSSed OLLEY: Veaguek wondere..ath senotyexactly 

30 an objection, but we have some conern about the issue of 


introducing new evidence which we didn't have before the hearings. 
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Ames 
MISSWSOLLEY:i4{cont®d.) *There %was an understanding 

among the parties with standing that we would receive the papers, 
rather than written testimony, and Dr. Enterline did present two 

5| new papers, one of which the Asbestos Information Association did 
havewangawere nicegenoughtto givehtoteacheol us7ebut IT think it 
puts some of us’at a disadvantage in*questiong last time, and I 
wondered if we could encourage the Commission to try and ask 
authors to please submit all the information that they are going 


to introduce. 


mM We understand that testimony will bring out other 
im~eGrimacion, Dut entire papers introduced, it*s rather difficult 
to question when you haven't had them in front of you. 

DR. DUPRE: Counsel? 
MR. EGASKING@tWell, Si ithinke@l should@®respond to that, 
rs Mr. Chairman. I have tried to encourage all of our witnesses to 


give to me in advance any particular materials they are relying 
upon, and indeed all of them have basically complied with that. 
The two papers my friend refers to are very recent 
papers, neither of which were published, and I happen to have 
been in exactly the same position as Miss Jolley. I only saw 
20| them whenwiimet DrwsEnterbinevonthesmorning of his testimony: 
Sowrt was iuntfortunate;, but perhaps my friend, Mr. 
Warren, is a little more industrious than the rest of us. He 
seemed to have at least got a copy of one of them beforehand. 
We will do the best we can. 
MR. AWARREN = IMp@ Chairmanyel might ®just laikesto 
a3 add my word of support to Miss Jolley on this. I understand the 
problemsmtiwhicheMijcbaskingiaces! iat this regard sbut odo think 
to the maximum extent possible it is extraordinarily helpful 
for each of us to have the papers beforehand. I think it makes 
for a better record, it makes it more understandable both for 
30 the people sitting in this room, and subsequently for anyone who 


reads the transcript. 


2 87 (6/76) 7540-1171 


D .. *o= 

* parbnetereber ss sau eivi? {.5t2¢n00) + YS 
,eaeqsy off oviese: binow ow tad? poidnede ani getdx63 ont pros 
: dud sneteng Bid sativetaa ~29 Ban «ynemidees. gardiiw nett anttey 
-nbb pobsegacet’ oct tuaeotal agtesded gaz daidv to.omo ,27t9960 wen 
gi Anis? FT Jud yas Se dose o° aiip 23 devon’ sain stow brs sved 
% isp yond ten) -poostaenyp ot spstasvhenib & 36 ay Jo smos B3eg | ile 
fee lute vx oF volemintnd easy steve} ifo> ew ti Borshrow’ fF 


1109 O76 24 spfe nordeavotnL oda Its Simdue Seselgq o2 eaccttu6 
: poubousnl oF Zz 


‘7 


30:26 #0 enttd fiiw. yronlidses. gees Prothiabin aw 
‘Tunak cwlhages 2°92 \Seopboriat e1s460 Stidae doc ,notssrriolaL 
coy 2O-unot® oi maddy ban J seven. voy fatiw moltesup o2 

{isecio? <BR Ae 

sete aephoyken Brueke’t Ankoa-t F120) Brae ae 
ix? ietihens i Sh. t¢ - Lith SSoSaOLme oS pais avail I .catmied) 3M 
piiyies wn yeot sististem tslvosatig Yee aonavibs ai am.o¢d svip 
jugs fie betlqncs «visti? sven mode’ tp die béebal base .Agqu 

ie sel: EIS? eye on eee. BAS. wr egeyed aug any 
avn? (C2. @hagad fT anc  Sedaiicis ere cot te Sales .s19gRg 
wet ylew I .yaliol. 92ih m6) cOs3.800 Smee oid yisoaxs Al need. 7 
ge igeee) pid te netrian ef) no @aliteias. ~<a som I nad met - 
9h <geet th) wm sg6cieg 2a0 “ssanidibinn afew. tL os . 7 
% eer So teat off wgdd avolstewiat atom 619378 6 ef ara | 
_brintiq2ct4d @edt To sao Jo yqoo & top deed 2h ayer oO hemes a Ay 
. apo ov, teed oA3 ab, I Liw ef i 
og etz¢) Sant tuginm TI .fiema tet? a alt :MGHSAW. sat ns a 
- pt baasesober I snide de-yallob 2eim od t30qque to Dupe va bon ft 
intds ob 1 gud) \Dieper aids of e960) otdest. .26 atvidw ewotdera | 
lutaied yllsenibioessx4 of 21 eldiaang Jaesee mumtzen. of od 
ewiom 42 #atdd I -Snerleno2ed exsqeq- odd Syed, oF zy 20, 1 
god ttyent widebnaderebav)s20q 94 eoxem th ,bigpat usI3e ms | 
os on ‘eitnsopeedaa, Eas. apes aan ea ss pote R. pas 


‘! a a - 7 ; va ta a a ne - 


¢ 
~& 


4 


10 


15 


20 


25 


30 


87 (6/76) 


a 

MR. WARREN: (cont'd.) If we have the papers 
beforehand, I think we can ask more pointed questions and 
really be more helpful, so I share the concern and recognize at 
the same time there may be instances where Mr. Laskin has no 
choice but to go forward the way he did last week. 

But I think to the maximum extent possible we 
ought to try to have the papers beforehand. 

DReeDUPRE sa iMissaijolley dand\MraiWarren, wh thinka@it 
would be fair to say that the Commission certainly shares your 
views that that convenience is well served by having the material 
in advance. 

On the other hand, perhaps we might recognize 
that there is one thing worse than not getting the material in 
advance, and that is not getting helpful material at all. To 
the extent that our witnesses from time to time will be generous 
and come, so to speak, bearing gifts, I don't think that we would 
particularly want to discourage them to do that. 

On the other hand, however, I certainly would 
agree that we should encourage them to bring their gifts, forward 
their gifts early, to the extent possible. But I would not 
want to inhibit...and I believe you wouldn't either...witnesses 
from introducing material that is going to be useful to us. 

Is that fair enough? 

MR. WARREN: I think I agree with the sentiments 
that you have expressed. It is occasionally true that when a 
new study such as exhibits five and six come in, as an example, 
apenas slvast minute ye ys fal mMoSstGermpossible for us to ask good 
and pointed questions, and when we are unable to do so I hope 
you recognize the limitations that we face when documents come 
in at the last minute. 

Peden tumean CoO point out Live and: six as 
egregious examples. I am happy to have them and welcome the 


Opportunity, to eross-examine ibys Finkelstein atem sthas* month, 
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MR. WARREN: (cont'd.) or next month, whenever 
we can work out a mutually convenient date. 

DR. DUPRE: Of course exhibits five and six are 
exhibits which we now have and which you will be able to 
examine at your leisure. 

One of the helpful circumstances, of course, is 
that the witness involved is within this jurisdiction. As for 
guest witnesses, well, again I would simply reiterate we should 
try to have the material in advance, but above all, let's have 
the material. 

Any more procedural matters? 

MR SASK IN<« seb (Ehinkenot,Mre Chairman. (With that, 
I would like to welcome Dr. Hans Weill as our witness here this 
morning, and I would like to ask Miss Linda Kahn to swear Dr. 
Weill in. 

DR. DUPRE: Before Miss Kahn swears in Dr. Weill, 
may I, on behalf of the Commission, welcome you most warmly. 
Your reputation precedes you. You have come all the way from 
PulanesUnivyersity.9 We Cant. accuse, you lor naving brougnt this 
weather with you, the fact of the matter is it got here before 
you did, but I think we probably have this weather in your 
honour. I hope you feel right at home. 

May I now ask Miss Kahn, please, to swear you in. 


DR. WEILL: Thank you very much. 


DR. HANS WEILL, SWORN 
EXAMINATION-IN-CHIEF BY MR. LASKIN 


MR UASKIN= SOc eDro Weill ftom the 2.ecord, you 


=o 


are, I understand, a professor of medicine at Tulane University 
School of Medicine? 
Ton WETNESS = Ayes, Ll am. 


Q. You specialize in pulmonary diseases? 
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Awe COLLeCCL. 

QO. 1. gather yourare on cle qeLive stat. OW tie 
Tulane Medical Center Hospital and are a consultant or attending 
physician at several other hospitals in the New Orleans area? 

Rae teas 

Q You have been the recipient of numerous honors 
and are a member of numerous professional eocteries, anda . gGatner 
also have been a consultant to the National Institute of Health, 
United States Environmental Protection Agency, OSHA and NIOSH, 
and particularly with respect to NIOSH, © gather, fave served on 
task forces on occupational respiratory diseases and on pathology 
standards for asbestosis? 

Ame COLTEC.. 

Q. You have lectured, OL COUrSe, sdlld Whilecel Very 
widely on matters pertaining to respiratory diseases and the health 
effects of substances such as asbestos? 

inp WEES A 

MR. LASKIN: I am going to file, Mr. Chairman, Vf 
I could, Dr. Weill's curriculum vitae and copies of his articles 


and the brief, as exhibit number seven in these! proceedings. 


VX el os oe) eee abovementioned document was 


then produced and marked. 


MR. LASKIN: What I propose to do this Morning, 
and what Dr. Weill proposes to do, is to give the Commission 
and the parties an overview, withthe use Of Slides, Of first of 
all, the MNeaith-etrects of asbestos, and second, more particularily, 
matters pertaining to his own research. Following that, I 
propose to take up a number of specific issues with Dr. Weill, 
and then, of course, the parties will have the opportunity to 


question. 
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- 10 - Weill, in-ch 

DR. WEILL: I would like to begin by thanking the 
Commission for asking me to appear and participate in these 
important hearings. I would like to say at the outset that any 
gifts that I bear have in fact been published, and are in your 
hands, in general, I think, so that hopefully you have hada 
chance to review these. But I will not expect that anyone has 
so thoroughly digested them to come close to memorizing, and I 
would be most pleased to clarify or expand on some of the material 
which almost certainly on quick reading could not possibly have 
all been clear. 

The method in which I would like to begin hasn't 
become absolutely apparent until this morning in discussing with 
Mr. Laskin how best to approach this. What I have chose to do, 
with your agreement Mr. Chairman, is just to very briefly remind 
the audience about the health effects of asbestos exposure in the 
workplace, and then to go to some data, results of the studies 
which we have performed in the last decade or so, dealing almost 
exclusively with asbestos cement products manufacturing workers, 
but more recently also studying the films of a cohort of marine 
engineers who have had their asbestos exposure onboard ship in 
engine rooms. 

Nowy nonetetitchat work®itsy ingiactfepublisheds tand 
I have mentioned it only so that people here will know that we 
have had this experience of reviewing in our unit six thousand 
films of people who are end product users in an industry that 
heretofore has not been recognized as having some asbestos risks. 
Some of this material has been publicized in nonmedical and 
scientific journals, mainly through the union under whose 
auspices we did the study of marine engineers, Beneficial 
Association, and I probably won't mention that again unless 
there are some questions. 

Most of our work has*in fact been in the 


manufacturing industry, as I have mentioned. 
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- ll- Wea4ll,, ian=ch 

DR. WEILL: (cont'd.) Now, for the purposes of 
doing this most efficiently, is there a way that I can run the 
Siides;@orm snalies ust ask you to... .2 

5 MR. LASKIN: Well, if we move our chairs around 

a Hotes ba te 

DR. WEILL: Would it be easier if I stand? And 
the other possibility, is there a pointer? 

MiSsSeKAHN: ~I nave: a ruler. 

DR. WEESL: ~ Al Iirrghtee let ise just begin? and 


see how we do without any additional devices. It's always nice 


10 


TONS Pete 


(REPORTER'S NOTE: There was an inaudible question 

directed’ torDre? Weird vat t hase polit |) 

15 

DR. WEILL: No, I"m actually quite comfortable 
standing. I might even lean. 

I'm glad to see that you have one of the new 
volumes of the Leone meeting. I hope that they are used for 
something other than to prop up the desk. 

20 The effects, of course, as you all know, 
associated with the inhalation of fibrous dust, asbestos fibers 
dusts fald- into two “categories they are fibrocgenici.. that Ws 
they cause scarring, and they are carcinogenic or tumorogenic 
perhaps is a better term...they cause malignant tumors. 

2 (REPORTER'S NOTE: “At “this time there was 

general conversation about the operation of 


the slide projector.) 
MR. LASKIN: Can I suggest we just take about 


30 five minutes and maybe organize this slide projector here? 


DR. WEILL: There are not that many slides, so 
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- 12 - Weill, in-ch 
DR. WEILL: (cont'd.) if you want to we can... 


THE INQUIRY RECESSED 


THE INQUIRY RESUMED 


MR. LASKIN: Mr. Commissioners, I think we are 
now ready to proceed. 
DR. WEILL: We were talking about the fibrogenic 
10 and tumorgenic effects of asbestos exposure. This is a chest 
x-ray of an asbestos cement manufacturing worker, and it shows 
the first of these recognized fibrogenic or scarring effects, 
that is, linear and irregular small opacities within the lower 
lung zones indicating pulmonary fibrosis, and when pulmonary 
fibrosis is associated with asbestos exposure, it is properly 
Ue called asbestosis. 
This is a later stage of asbestosis, at which 
time not only are there densities, densities in addition to 
the normally appearing white linea blood vessels, but there is 
contraction or shrinkage of the lung which happens in advanced 
20 pulmonary fibrosis, there is obscuring of some of the normal 
structurs, the heart being the big white thing in the midde, 
is very often not sharply outlined. This has been called in some 
textbooks the shaggy heart appearance. 
Asbestosis iS a progressive disease. This is an 
individual who had a very heavy exposure in the forties in our 
25; industry, who developed his evidence of asbestosis, pulmonary 
fibrosis, ainetheseariy LO7Otso. The film on the left was taken 
in 1972. He had no further exposure after the forties, and 
developed lung fibrosis. At that time, it was definitely there. 
LEemaVeanoteaadppee biVeny ws balk log eto.vou, buteassyou .canvsee, 
seven years later in the absence of further exposure, it has 


progressed. 
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PRY WEiGer. (cont ae (So*#sinrvar’to “silicosis, 
asbestosis can progress after exposure has ceased, and this 
is an example of that happening. 

5 Now, fOr those who #lvke to "tal k-about state-of 
the art, question about when we knew about various asbestos 
health effects, somebody walked into the Health and Safety 
Executive in Britain and supplied me with this photo micrograph, 
histopathology showing increased collagen formation, as well 
as a lot of asbestos bodies. This was presented by Montague 

be Murray to Her Majesty's government in the year 1899. 

As you know, several years later this appeared 
in print. So we have known about asbestosis for some time. 

This, of course, the lungs were from a worker in 
an asbestos textile manufacturing industry where most of the 

15 original information came from. 

Now) .la) aGditi10n toy Lung fibrosis, lists. well 
recognized that asbestos exposure, inhalation of asbestos fibers, 
can also produce scarring, both localized and diffuse, of the 
ering obelie Iming sf 7or the pleural surfaces. Wial We nave 
here is an example of localized pleural thickening. There are 

20 two very nice examples of pleural plaque there. I just don't 
know whether you think a pointer, perhaps...if you'll let me 
pust. On ONerOL cCWwOrOCecaslOnS Lint ele ng it spe =ieceasany= tO 
Point tenhese Cul. "ley occur avery "Often along the Tacerat 
chest wall here. It can also occur, these humps in the diaphragm, 
they very characteristrally can occur on the diaphragmatic 

surface. They are very often bilateral and they are very often 
indicators of asbestos exposure. 

Now these plaques and limited pleural effects 
are in general not associated with clinical or functional 
abnormalities. Plaques can calcify and then they become very 

30 easily visible, very impressive markers of exposure, and if 


VOU COmeacet nes gnitvarapiragme Olea Ulm the rrghtwis On the 
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DR. WELOG: “contid.)j). Lepieand thesletthius oni ithe 
Bight, ssome.of iyouyprobably talzeadveknowetiat... sbue li pyourlook 
atthe right waphragm, whichmi son syoum leit, you Wl see ethose 

5 dense, relatively horizontal lines, which are calcified pleural 
plaques. Very characteristic of asbestos exposure. 

Now, every once in awhile the pleural process 
becomes rather diffuse. That is, it's more extensive. This 
is such an example. Sometimes these occur after benign pleural 
effusions, sometimes the appearance is without such a collection 

10). of fluid.in the chest. cage. 

When the extensive pleural disease such as this 
occurs, there may very well be some effect on the volume of 
the lungs, some restriction or reduction of lung volume. In 
that case, for various reasons, perhaps including compensation, 
one has to deal a little differently than with the isolated 

2 plagues. 

Now, In. addition to, the-fibrogenic .hiectst ..and 
this man, againy from this gndustmy,4 showseithose.na NHeyhas 
diffused lung £ibrosis., Some of you-wild also) see! ai nodule...this 
isan obligue, projection, whicheisiaslittlie difierent: .asome 

20 of you will see a rounded density, white area, in the left 
lower lung. That is a bronchogenic carcinoma... Lung cancer risk 
is increased in individuals who have had asbestos exposure in 
the workplace. This is, as you will see in a few moments, dose 
related....has been in every study where it has been possible 
to estimate dose, and it is a greater risk in those who also 

25; smoke cigarettes. So that the number of excess lung cancer 
cases in this occupational setting will be substantially 
higher than expected, based on both exposure and smoking. 

tise Seaycalcvuriedupleuralyeatheresassnogrutle 
that people who have been exposed to asbestos in the workplace 
can't have more than one effect...this is again someone from 


30 
the industry that we have studied, who has a calcified pleural 
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DR. WEILL: (cont'd.) plaque. That's that white, 
sort of dense stuff. This is a plaque seen on-face, rather 
than in profile, although you can see a small plaque in the 
diaphragm as well. The major one I am talking about is in the 
mid-chest wall. 

Two years later the plaque was still there, and 
there was a rounded nodule lesion in the lung which turned out 
to be another lung cancer. 

One question which has come up from time to time 
is, does the presence of that plague, that other asbestos- 
related effect, in some way increase or enhance the risk of 
the ultimate development of this neoplasm or some other neoplasm. 

I think the evidence that it does is not there. 
Certainly they both are indicators of exposure. Exposure 
increases the risk of both, but unless one could do a major 
epidemiologic study with well defined exposures in two groups, 
one that developed the pleural changes, say, and one that 
doesn't, and where exposure is held constant, and show an 
increased risk in those who have developed this biological 
effect, increased risk of a more important effect, of course, 
than malignancy, I'm afraid at the moment we will just have to 
say that they are both exposure related and therefore have their 
risk associated with exposure rather than development of one 
of these pleural plaques, or thickening. 

Now, the other, of course, pleural manifestation 
that is recognized and has been for about twenty years in 


association with asbestos exposure, is a malignant, primary 


malignanancy of the pleural surface called mesothelioma. That can 
also-occun on™ the™perineal’ surface. “Less commonly, but at’ can 
occur in the abdominal lining as well. They present in 


individuals who have had exposure generally in one of two ways, 


radiographically. One is a large effusion, which is often bloody 


‘and which shifts the central structures, the heart and trachea, 
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- 16 - Weill, in-ch 

DR. WEILL: (cont'd.) over to the other side. 

Or like this, where the tumor is just growing 
avoundgeno@lent GinngpandMencasing if, and in fact ultimately 
making it airless, invading the mediastinal structures. This 
again is an x-ray of an individual from an asbestos cement 
manufacturing industry, with a mesothelioma. 

Now, the exposures in the industry that I am 
referring to have been variable. The object is to make a 
product. The product is either a shingle or a pipe, asbestos 
cement pipe, roofing, siding of various sorts, either flat 
Or corrugated, and in the two plants that we have been focussing 
on, the exposures are highly variable within that plant. 

For instance, in the upper lefthand corner is 
an individual who is opening a sack of Canadian chrysotile 
asbestos and about to shovel it into this conveyor. 

Then, in the upper righthand corner, you can see 
the fibrous material...the fibers are opened in a willow, and 
again Livits fdischarged iInteotaiwetésburry @¢rinat wet slurry 
contains cement, as well as silica, or sand, and then a few 
things happen. this: matenval is picked "upcon sa ‘stock ‘and a 
sheet is made. You can see on the left lower corner a wet 
sheet which contains, of course, fiber and cement and silica. 
And also scrap material is continually reground and used again 
in this mix, another source of exposure, and then it dries, 
and there is a piece of corrugated siding in the lower righthand 
COrnerMnele tus relataiveryedrys THighkeneroy.1s Tappived ‘toa, 
they use a saw, and again it's a dusty operation. 

So one needs to know, and the best way to know 
is actually to sample for asbestos, which has been done for 
the ¢lastethreaitonm jso,(\decadesMimiouxsindustzy, tthe industry that 
we are studying, and we know that there are marked differences 
in exposure. 


Fiber exposure would have been highest in that 
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- 17 - Weill, in-ch 

DR. WEILL: (cont’d.) man that is dealing with 
the raw material, essentially a pure asbestos exposure in what 
hema sadoungvintthat pacture: 

It would have been lowest, perhaps, in these 
four examples, somebody who is standing next to this machine 
where a wet sheet is produced. There is very little dust. 

And again high where a dry product is sawed, 
or holes are punched in it at a punchpress, that sort of thing. 

The purpose of this is not to make you experts 
in the productionwofatheseomaterials>ewhich, lwaminot, certainly. 
Buk Lopdndicalestomyou thatairionetysecomncstorreconstriace 
exposures, try to develop exposure-response information, you 
have to know a little about the industry and where the 
exposures have been high and low, and to quantify those exposures 
as best as possible. 

Now, we did that, and I don't expect anyone to 
read this slide, but it just is an example of how various job 
areas have had various exposure levels ascribed to them. Tais 
will change, as you can see by the dates. Dust control 
measures have lowered exposure levels considerably in the 
last several decades, so that information generated through 
air sampling has given us then the kind of information 
that this table shows, that is, say, for somebody in the 
beater area, which is the man in the upper lefthand corner 
where he is actually emptying the fiber. Nothing much, 
unfortunately, has happened to his exposure. It has stayed 
the same. 

It has subsequently, in tne seventies, been 
reduced by certain other dust control measures, but nonetheless, 
up to»age crear not markedly lower than it had 
been in the fifties and before. 

In other areas, the levels have gone down. 


I would also say at this time, in all of our 
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DR. WEILL: (cont'd.) studies weshave had to 
reconstruct individual exposures based on total particulates, 
Similar to what has been necessary in Quebec mining and milling 
Operations, and similar to the exposure reconstructions that 
you heard about, I assume, on Thursday of last week when Phil 
Enterline appeared befote you. 

So we have millionaparcicles, perycubic.rloot, in 
terms of average exposure, and then multiply by time in each 
job for a particulate here or giving cummulative exposure. 

Now, also you will note here, we have had 
our population exposed to varying types of asbestos fiber, 
and an) facteing thist industryechrysotile, crocidolia te, and 
amosite have all been used. I'll get back to that to provide 
some data, some information about possible different health 
effects associated with these fiber types, but we have been 
able to estimate whether or not exposures have been only to 
chrysotile, or to a mixture of chrysotile and amphiboles. 

Then ultimately this is just a simple example. 
Many of our workers have had much more complex work histories 
than this, but here's somebody who has spent a year or so, a 
year and a half, inthe beater area and then went to another area, 
and so forth, and for each of those we were able to generate 
information concerning, his: exposure, in thats location: at that time, 
and we've come up with various dust exposure indices. 

Now, the first phase of our study began around 
97 Ores Datal cold ectronmbegan janoundslOs0 ,..and was ayscross— 
sectional study. That is, everyone in the working in two 
plants at a given time was included in a morbidity cross- 
sectional study. These were active employees who had had on 
an average seventeen years of exposure by that time. 

They each were studied in a laboratory, they 
had chest x-rays performed, they had lung function measurements 
done, questionnaires administered, a job history was generated, 


and they had their exposure profile reconstructed, as I have 
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DRe WELGG:) (cont. da.) ) alzveady indicated. 

NOW mele GaSe OOM eat tee Lund. LUnGLION, tItst Of all 
In all of these, the next several slides, we have divided...this 

5 is a group, by the way, of between nine hundred and a thousand 
workers. This is all in the materials that you have. 

We divided this group up into five exposure 
categories from left to right, and on this first slide we are 
looking at lung function, lung volumes, in relation to their 
exposure, and provided whether or not they had any x-ray changes 

NE ax pneumoconiosis as well. 

If you look at the first panel up and down, these 
are all...let's just not worry about the compartments 
necessarily...these are total lung capacity, it's the entire 
volume, vital capacity and functional residual capacity in all 
15 compartments . 

In each instance..and let me make one little 
comment about how the data are presented...percent standardized 
could be considered to be percent predicted. We have looked 
at this in terms of predicted formulaes...all the predicted 
formulaes, actually, and that appears in, for instance, some 

20} correspondence that came after this paper, and they all show 
the same thing. 

We chose percent standardized...that is, looking 
at the experience of this population in relation to that same 
cohort, the internal group of people who were minimally exposed, 
who had no x-ray changes, no respiratory symptoms, so that 

oo the data are presented in relation to that group. 

This is a recognized and suitable...there 1s a 
little bit of tradeoff whenever you present any cross-sectional 
data lung function studies in relation to what the expected is, 
what should they be. You can take a control population from 

39} Tucson, Arizona, or from the Veterans Administration Hospitals 


around the country, or somewhere, and you have the problem then, 
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me PA Weill, in-ch 

DR. Wit lidss s(CONL, ds) well, is.vour group in 
New Orleans or Toronto comparable to the expected. You eliminate 
that largely by using an internal standard. You don't 

5 eliminate the possibility that even your minimally exposed 
population may have had some effect, and we think they do not, 
but that's a matter perhaps that you might... 

Anyway, in each of these lung volumes I think 
you will see a very substantial dose-relatedness as the levels 
of exposure, cumulative exposure, increase, the reduction in 

10 lung volume increases as well. 

I'll deal with smoking in a moment. 

You can also see that if you divide people up 
by whether they had x-ray changes or not, certainly those with 
x-ray changes had lower lung volumes than those who did not. 


Those, little circles or stars above the bars 


be indicate statistical significance and three of those stars, 
or whatever, indicate a P value of less than point double 0 
one. 
Now, these are the expiratory flow rates, with 
forced expiratory volume in one second, again shows dose 
20 relatedness. Higher levels of exposure - lower, significantly 


lower FEV 1l. 

Midtlow is-the one on the bottom, which also 
shows a Significant dose relationship, but the ratio FEV 1 over 
vC does not, and I think most of you will recognize why that 
is, because both the numerator and the denominator are 

25 decreasing with increasing exposure, and therefore the ratio 
doesn't show this relationship. 

Now, finally, if there are some addicts of 
the diffusing capacity as a measurement of early effects of 
asbestos exposure...and there are such, centered mainly 
around Boston - my good friend Ed Gainesworth thinks it's 


30 
a very good measurement for early effects, except he doesn't have 
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DRw Weloias (contidsjes datalor these types, to 
really be sure of how it relates to exposure. But nonetheless, 
we did not find that the diffusing capacity...and see there is 
no dose relationship...the diffusing capacity is very good as 
an early indicator...this is a healthy working population...as 
an early indicator of asbestos effects. 

We did find that the diffusing capacity 
separated out those who had x-ray changes from those who 
didn't, but by that time we really didn't need that. 

LLL neesavecowvOu that et new LE rousing ucapaci ty 
has its reputation as a good test of alveolocapillary membrane 
surface, or what have you, because of its abnormality in 
individuals who have well established disease. Inthe days 
when it was important and popular to, say, take twenty people 
with asbestosis, recognized asbestosis, measure their lung 
function, certainly diffusing pressure is going to be low. 
SONWias wa Ot Oor- Other Linnds son. Volumes and. sO, fOrtn, but 
as an early, sensitive indicator, which is really what we are 
most interested in, it didnt work out too-well. 

There are some exercise studies on the bottom 
which again did show some dose relatedness, but not very much 
better than the simple spirometric measurements. 

AS avmatcer-or fact, tnat Sorte of as the 
message here, that properly done, standardized and properly 
performed, spirometric measurements in our hands were as 
good as anything else in detecting an early effect. 

DR. UPEEN? poCan ll sinterrupt? 

DR. WEILL: Yes, surely. 

DR. UFFEN: Pardon a laymen's... 

DR Gia Ofcourse. 

DR. UFFEN: What is spirometric? 

DR. WEILL: Measurements of timed volumes and 


Plows seitets, the simplest type of bung function. ..1f yourgo to 
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- 22 - Weill, in-ch 

DR. WHILE? “(cont' ds) £or a pre-op evaluation, 
lung function, you will get’ spirometry...which you will, hopefully, 
but somebody will get spirometry...blow into a machine, it may 
have a bellows or it may have another device now, an electronic 
thing, and all it does is measure the volume that you exhale, and 
it gives you the time it takes to do that in various breathing 
Maneuvers. It's the simplest measurement, and in my view in 
many of these occupational lung diseases, nothing else has been 
shown to be very much better. 

I'll be interested to see if David Muir has 
some other comments on that anytime. 

Okay, now, you do have to, obviously, when you 
try to relate lung function with exposure, youhave to account 
fOr CONnLOUnading tacCtoLls, and dlls Of you Nheard.... perhaps ad 
nauseum...that an important confounding factor is smoking. 
Smoking clearly, in some individuals, affects lung function. 

I think in our studies you can see how it does 
Gilat, ands cuiis again ts, from the cross-sectional, data, and at's 
the decline in the mid-flow over the two decades from age 
thirty-five to fifty-five. You can see that the nonsmokers 
in the line on top there, decline almost not at all...very, very 
sii oly wal Uf = 

The exsmokers have an intermediate position, 
and the current smokers have the steepest decline. This has 
been found by others as well. 

Now, how might that influence results? Well, 
Pie vOouruOnr soeacCounts £0 Lt,. Li eyou Nave maldistribution, of 
smokers in various exposure groups...let's just say for 
example you have all your smokers in the low exposure group, 
orahigher proportion than in the high exposure group, that 
lowers the lung function of the low exposure group and you may 
say there's no exposure effect. 


Or you could have it the other way. Let's 
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- 23 - Weill, in-ch 
DR. WEILL: (cont'd.) say you have most of your 
smokers in a high-exposure group and you are giving exposure then 
the credit for some of this lung function. 
) So now there are many statistical techniques, 
very good ones, various ones, that can account Gor such 


confounding practices as smoking. 


Now, smoking isn't the only thing....atopy, for 
instance, the predisposition for allergic respiratory disease 
is another. But certainly one needs to take these things into 

a account. 


Now puthe next ithingkwe didwintorder to findvour 
what the determinance of progression of lung function and x-ray 
changes is, we took part of the cross-sectional population, 
we defined them by age. Everybody at the time we first began 

15 this study between the ages of forty-five and fifty-nine, were 
asked to participate in a three-yearly examination WiLch? -up 
to this point here, was six years, and now is nine to ten years, 
and those data are in the mill. These have already been 
presented and published, and again you have had some of this 
informabion* 

20 We selected this slightly older group for two 
reasons. One is, we wanted to maximize the possibility of 
finding an effect so that we could see what the determinants of 
that effect are, and secondly, we wanted to have as stable a 
group as possible, figuring that if somebody had been in...was 
age forty-five and had been in the industry for some years, that 

= they would likely...and in fact in this case the average was 
about twenty-some-odd years, they are likely to stay there Lov 
a little while longer. They are not likely to move on. 

So that was our population. 

As you can see, our follow-up was pretty good. 

30 Forty were not available for a second film reading; and@of ithose 


forty, twelve in fact were dead - one of lung cancer and the 
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- 24 - Weill, in-ch 

DR. WEILL: (cont'd.) others of other diseases, 
mainly cardiovascular problems. 

There is not much difference in those who were 

5| lost to followup from most things. In fact, the few...there was 

more chronic bronchitis among those who were lost to followup, 
they had a higher prevalence of smoking. Age was not very 
different, time since first exposure, and length of exposure not 
very different. Average in cumulative exposure very comparable 
ine cha ss 

Me This whole exercise is to hopefully add some 
validity to the» resultsPofrthosenthat we were able to followup. 
We don't think that it was very biased. 

It is true that those who were lost to followup 
had’ a’ siightl ye greater prevalencer 0fex-ray abnormalities at 

15 tne=Lirse tame. 

So if anything, we may be slightly underestimating 
the longitudinal effect because slightly...well, sicker tf 
you like to use that term...people were not available either 
because they died or because they were not available for some 
other reason. 

20 NOW, Whatedid»we tind: Pirst Of all, x ray 
readers independently judged whether or not, on serial films 
with order known, whether there was progression of the x-ray 
finding. There was a five point scale, actually, even along 
to the reading of regression. There were three readers, 
including John Gillson from South Wales. 

a The majority agreement was very Good, but pinso~der 
to call somebody a progressive we required that only one out ane 
the readers in fact felt there was definite or probable progression. 

Now, this really tells pretty much the whole 
story on our progression analysis to date. Small irregular 

30 opacities, if you allow me this slight Wibertyear. hess no much 


of one...we could equate with asbestosis. This is the 
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- 25 - Weill, in-ch 

DRe WELLES (conti dis) icharaclerniseic wadiograpnic 
finding of pulmonary fibrosis, or asbestosis. 

The other two things that made it quite 
self-explanatory, pleural thickening and pleural calcification, 
the latter being a later stage, as I have already shown you. 

Well, first of all we found that progression of 
age, progression of these findings is not related to age. 

This was a, possible influencing variable. So age did not 
Significantly influence...and this was done by logistic 
Legresslon analysts, eit any OL VOU, areystatisticallyaincilined. 


Age did not influence progression. 


Smoking did not influence progression. Now, 
smoking and shadows on the films - that's an area that has 
received some attention. There are people whose studies seem 


to show that there is an effect of smoking on the risk of 
haVing “stall sirregular sopacities.. Outre studies ingtacte did not 
show that. Ours did not, and some have. I think it's an 

open question. 

But as far as progression of these densities, 
either pleural or lung densities, smoking did not influence 
them. 

Now, length of exposure was the important 
determinant of proaqression of pleural thickening or pleural 
calcification. Average exposure and cumulative exposure, 
WOLChiets va belLter indicator ol wose ~ did not isiona ficantiy 
influence progression of pleural thickening. 

Average exposure and cumulative exposure, however, 
was highly significantly correlated, again P is less than 
double 0 one, highly significantly correlated with progression 
GE small arreqcularn Gouaculiess..0n 1f you will asbestosis. 

Now, what does that mean? It means that in 
Chis Stud vetodavi, sis. vear tanalysisc.. DrOncnotunmor ganalys ps 


followup, it means that progression of asbestosis seems to be 
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DR. WEILL: (cont'd.) dose related. Progression 
of the pleural abnormalities seems to be time related. 

I might say that more recently these findings 
have been replicated by your colleagues in the province to the 
east, in Quebec, at McGill, where thas) relatzonsnip of length 
of exposure and pleural changes and dose, either cumulative or 
average exposure, and small irregular opacities progression 
heldwac well.) 50 > thinkelt, s teal. 

10 It doesn't necessarily mean, of course, that you 

don't have to have some critical dose to reach the threshhold, 

perhaps, or the level at which pleural effects occur, but once 
having reached whatever that dose is, progression of pleural 
changes, and indeed almost certainly the appearance of pleural 
changes, will depend on time rather than dose. 

15 Now, that has some implications, and I would 
prefer to wait with those until we perhaps get into a 
discussion. period. We could discuss it now, 

It has implications about removing people from 
exposure, and it probably also has implications in terms of 
prognosis. So we'll perhaps discuss that later. 

ao As statisticians love to do, they can take these 
data and develop probabilities. Based on what Eve just told 
you, Dr. Deem in Our Shop has shown that ass..let"s just take 
small irregular opacity progression, fittedprobabilities Of 
progression over the six year period. So that if you are in 

25 the highest exposure group, in this case the average exposure 
being thirty millions particles per Cubic feet, your probability 
of progression over that period of time is almost, thirty 
percent, and of course it goes down. 

In the pleural thing, we've always Said ale 
time related, and again you can see after thirty years in 

30 this industry you are likely to have progression of pleural 


changes. Again about a third or so of the individuals will 
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DRo WELLE: ((conted.)) “exnrDLe that, About half 
that probability for pleural calcification. 

Now, lung function as well in time is related 
to cumulative exposure. The most stable of the indices here 
are forced volume capacity and the FEV 1, but in this case 
decline, average annual decline in lung function is also 
importantly influenced by smoking. Remember I mentioned that 
in our population smoking didn't influence x-ray progression, 
but it clearlyhas an effect on lung function decline, which is 
not surprising, so thatin‘this instance both smoking and 
exposure to asbestos dust in this industry will have an effect 
on those two parameters, not reaching Signiticance 1n,0ther 
of the lung function measurements, close to significance for 
total lung capacity correlation with cumulative exposure. 

Finally, in terms of the longitudinal study, 
it will come as no surprise again that there is a relationship 
between those who progressed on x-ray and those who decline 
most on lung function. That's all this shows, that the 
progresses tended to have greater annual decline angfunction 
than nonprogressives. 

I might caution you though, this is what 
analysis of this population showed. In an individual case it 
is at best hazardous to predict what is happening to lung 
GHinctom Dy LookingeatmacLiecschesta x-ray... On inotvidiate cases, 
it would be best not to do that. 

Now, secOuthey third pnase, of our adnterest, and 
that is the mortality study. The mortality study is designed 
to look at all past employees of these two asbestos cement 
manufacturing plants, and for reasons that I can assure you 
were not sexist, we limited this analysis to males, because 
there were too few females to make the analysis worthwhile. 

We wanted to look at the effect of minimal 


exposure in terms of length, many years ago, SO we had a 
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DRe WELLL (cont GO.) we minamum Of one ronth 
employment for entry into the study, and as you know cancer 
risk most often doesn't appear until twenty years, so we also 
limited the final cohort to those who had had at least twenty 
years of followup. 

_ These criteria gave a cohort of about five and 
a half thousand individuals, sixty percent of whom were employed 
for less than a year, and eighty percent of whom were initially 
employed in the 1940's. 

We, for reasons that are explained in our paper, 
NRadeeece | Yeon cOC la SeCuUbLCyY GeUOL Gilg OL) sees. LOT, 
reporting of deaths, and they reported six hundred and one 
deaths in this total cohort. 

Now, Social Security knows the following things 
about anybody that you ask them to provide you with information 
about: they know who has submitted a death claim, they know 
WnO =tiey are Naving a financial transaction wWith-.. that is, they 
are either paying a disability payment or paying a pension, 
old age pension...or they are getting money from them because 
they are still employed and the employee is contributing to 
the system...a financial transaction was done. 

Then they have a third group that they don't 
know. They simply do not have either an ongoing financial 
transaction and they have not had a death claim. 

Now, one of the problems here was...and I again 
Won G19oO Into: chis IMeqreat cetatl, but we Can agiscuss Jt if 
some of you are interested...one of the problems was that this 
study came at a bad time in terms of our local economic 
Situation. "We found out that most of the people, about 
twenty-five percent actually, who were not having financial 
transactions were in the age group forty-five to sixty-five, 
we know that there were, including in this industry and in 


other industries, tremendous layoffs at that time. These were 
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DR. WEILL: (cont'd.) people of an age not likely 
ftoptandeanotherm job, andiin®factethatewas the case; so that a 
number of these people were lost to view. 

5 Now that's not good''in a- mortality study, and 
we were concerned about it and did a lot of thinking about how 
we could best estimate whether or not these people were in fact 
alive. We did make that estimate and they were in this analysis, 
assumedetoubeualive;wandel’ll show ‘youlthe? results =in a*moment: 

We were able to trace ninety-one percent of the 

10 death certificates and in’exposure categories, those where 
a death certificate was not available, cause-specific deaths 
were allocated in the same proportion as those were where 
d_aths were known. 

Again, we took individual exposure information 
based on work records and measurements, as I've already said. 

Me We got the cumulative exposure and we got various fiber type 
groupings? 

The followup within these five exposure groups 
then was very similar, so results could not be explained. 
Differences in exposure groupings as far as the mortality 

20 experience could not be explained by significant differences 
in followup. There was a slightly longer followup in the 
highest exposure group, but as you can see it averaged about 
twenty-seven to twenty-eight years all across. 

Now, we did not find a dose-related excess 
Of ispecwitc mortality Unisthis popullation, “except ‘for 

25 respiratory malignancy. Specifically, along with other studies 
such as the Peto, Roachdale study and the Dement textile study 
recently reported but not yet published, we were not able to 
find an excess in gastrointestinal malignancy. That's a point 
we may want to go back to. 

Now, our SMR's, our standardized mortality ratios, 


30 
tended to be low, and they were a little lower in the low-exposure 
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pee Welle (cont'd...) groups....this ws overall 


MOoLreEality, which are solid lines around the dots. Now, 

overall mortality was lower than a hundred standardized mortality 
ratio or relative risk of one...you can use etcnrertiat you ale 
more comfortable with...and tended to go up with exposure. 

Well, along with that going up, we also had a 
better trace, a much higher trace, among the high-exposure groups 
than the low-exposure groups, which might lead to the question... 
and this deals with place again, might lead to the question, 

10 are we underestimating mortality in the low-exposure groups 
because our trace rata wae less’ satisfactory than it was an 
the higher? 

We Pie im rlact, *that is possible, and in acu 
would even say it's probable. What one would have to do then 
is make the following assumption: Since the trace rate was 
be very good up here and the overall mortality is just about where 
it ought to be in one, why not say that we have underestimated 
mortality and bring these close, the overall mortality, close 
to where it should be? 

The second assumption...and you would then have 
20 toraise the respiratory malignancy mortality by about the same 
proportion, something like a third more, which we can certainly 
coe 

The other assumption is that there Snoula spe 10 
relationship between trace and cCause-specific mortality.” “1 
mean there isn't any reason, to a degree or otherwise, to 
25 suspect that people who have been lost to followup are any more 
Mikely tO die, asayror asbestos-related disease, than they are 
anything else. There is just no reason that I know of, we 
thought very hard and we had a lot of help in thinking about 
this, people who believed in the credibility of this and others 
an who perhaps had some doubt, but no one has come up with any 
reason why there ought to be a relationship between trace and 


cause of mortality. 
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= 1 ae Welll, in-ch 

DR. WEILL: (cont'd.) Well, if we bring up the 
respiratory malignancy, relative risk for SMR's also up about 
a third, you stil mwillisce that in the low-exposure...and these 
are a very low-exposure category...the SMR's or the relative 
risks for lung cancer are not elevated in those low-exposure 
groups. 

They most certainly are elevated in the moderate 
and high-exposure groups. 

Now, we are in the second year of an update of 
this mortality study, and we have several important advantages 
this time. One is that we have more deaths. Thene isi abi iwleast 
fifty percent more deaths in this five year period since the 
cutoff here, and second, the Social Security regulations on 
confidentiality have changed so that now, instead’ ofsitheir 
not being able to tell us who they are not having a financial 
transaction with, they now can tell us that so we can actually 
do a trace of what now amounts to...and Pha sim seongoungas those 
thirteen hundred people rather than the whole population of 
five or so thousand that were not known to be. dead Last ime}; 
which would be an impossible task. 

We are now able to focus on another group 
that we can find out about via status. 

So, unfortunately this is going to take another 
year or two before, anyeoft the Lesuliticy alece nee DuUGHOULT Veroce 
rate would be far better and we may very well also have a 
tightenings ups ofs ithe ninety-five percent confidence limits 
inervegardato the dose-related excesses. 

WelLliaso mua ton geiat., “Now, there is no 
question that above a hundred million particles per cubic 
foot years, which is a lower leveleithans» say,iithe: Quebec 
Levedne beyondstnatetnere 1S aj;two co three times risk of 
respiratory malignancy. There were a couple of mesotheliomas 


in, this population, probably underdiagnosed in the past years. 
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i oe Weill, in-ch 

DR. UFFEN: Excuse me. 

PR? WEIR. “Yes, sir? 

DR. UFFEN: That reference to Quebec, you are 
talking about two different measurements. One that we've 
heard about before is two fibers per c.c. If I understood you 
correctly then, that below two fibers...or above two fibers 
DeieCwcr telueela Le would be quite significant? 

DRE WELLL? Okay. 

DR. UFFEN: It's that translation from Parcicles 
10 per cubic foot year, or whatever 2c 1S, CO... 

DR. WEILL: Right. Let me deal With this av 
this point. I have before the discussion period one or two 
transparencies that deal Wetie rt. fi) Or ed Cols. s 

Both our studies and the studies of MacDonald 
in Quebec, had as their basis for exposure this measurement — 

be total particulates over the years past, which of course was 
when these cohorts were exposed. They have tried, and we have 
now tried as best we can, because our modern standards are 
in terms of fibers rather than Potal particulates, jave tried 
to convert what was the exposure if we were to use modern 

20 methods. 

Two comments about that: We both have tried 
and are doing it to a certain extent. We are doing Le With 
considerable trepidation, it's a risky business and I want to 
show you, if you have Cine; curing the discussion, Just wnat 
our conversion information tell us. But for the moment, I'm 

25] afraid, what I've told you so far deals only with total 
particulates. 

Now, in the MacDonald...the facest paper... ciley 
have made this conversion, and we can Make te too im a few 
moments, if you like. 

All right. Now, one of the things that you may 


hear from other witnesses, and perhaps have already heard today, 
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DR. WEILL: (cont’a.) Zs why go PovouG ied! elotsS 
Mickey Mouse stuff of reconstructing exposures? Why not just 
look at years of exposure? I mean thats a surrogate, for 
exposure or cumulative exposure. It certainly is a component. 
Cumulative exposure is a product of time and average concentration. 

We and some others have always felt that simply 
time of exposure is not enough, because people are exposed at 
different levels. Some jobs, as I've showed you in our industry, 
are relatively low-level exposure, and some are very high 
level exposure. 

What we did in the mortality study then, was to 
see whether or not both duration of exposure and average 
concentration play a part, and I think you can see quite clearly 
that both do...that relative risk goes up as you GoscLO nC Lease 
in durations of exposure, and goes up as you go down topincrease 
in average dust concentration. Infact, it appears that...well, 
both are important. I would say that they both play an 
important role. 

Again, this has been suggested I think by 
Phil Enterline, and there is no data that I know of that 
refutes this. So years of exposure, that's one element of 
dose, while average concentrations, which may have changed 
over those years but which can be summed for various jobs at 
different times, is another. 

Now, this puts together...before we get to 
a final consideration of fiber type...this puts together some 
information about...from our population...about both asbestosis 
or indicated with fibrosis, lung function and x-ray indicated 
with fibrosis, as well as mortality. To try to get some idea... 
one of the questions is, what dose increases the risk for 
asbestosis vis-a-vis what dose increases the risk for lung 


cancer? You can get all kinds of opinions on that. Most of 
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- 34 - Weill, in-ch 
DR Webi, (cone sc) it without data. 


Inthe topetwoes-l. vic showed you all of this data 
already, I've shown you all of it. The top two has to do with 
the x-ray abnormalities, els Vieteul(enboueycily/ sabia! irregular opacities and 
probably most specific for asbestosis. 

Let me just say the reason we also have rounded 
opacities, for the physicians in this group, is that there was 
a substantial silica exposure in the industry and that almost 
certainly is playing an important role, and we have some evidence 
2 Gf thaty, in, fact, that it,1s playing an important role. 

Anyway, dose again, five exposure categories 
from left to right, these are lung function changes after 
smoking had been taken into account, and this is respiratory 
cancer risk, again on the same exposure axL Si. 
15 What can you see on that? Well, what I see on 
that, and you can perhaps see, is that the elbow of the dose- 
response curve appears at about the same time, doesm te 1t; 
or at the same dose, lI should say, and that is about a hundred 
miiiaon partcucles, per cubic feet. Dose responsiveness or 
dose relatedness starts to appear at that cumulative level of 
20| exposure. 

Now, let me remind you of something, and that 
Pec hat ene morbidity population was studied after seventeen 
years of exposure because they were an actively employed group. 
Had they been studied ten years later, almost certainly more 
oe of them would have had x-ray and lung function changes of 
asbestosis, which would have moved the curve over in that 
direction and they probably would have shown the elbow in 
this curve at even low levels of exposure. Remember that the 
followup of the mortality study was twenty-seven years, and 
not a decade longer. So if anything my thesis ore ete 
industry that it appears that the expiry evidence and lung 


function evidence of asbestosis is likely to appear as doses 
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- 3 Weill, in-ch 
DR. WEILL: (cont'd.) at least as low, and 
perhaps lower than, the risk of lung cancer in this population. 
Now, @this idoesn be perhaps «finally prove s2t;) because 

5 really we are not looking at the lungs, asbestosis, end point 
for lung cancer is almost certainly better than looking at 
surrogates, knowing what somebody died of, x-ray and lung 
function, but I think there is awfully good evidence that in 
Pacteiucewescversgot down to a level of exposure’ that 
atter a suitablemperntoducti Lollowup, sOlLaworking tieretime tat 

A least, there was no evidence of asbestosis, no evidence 
radiographic or any other way of asbestosis, it seems to me that 
at least in this manufacturing industry one would probably not 
find excess, detectable excess risk of lung cancer. 

Now, swenll igetiibackito@the shape o&Gthe dose- 

15 response curve again, probably, in the discussion, and what we 
know about that, but let me just say detectable excess risk of 
Pungecancer: 

CorbettmMcDonald's*study ss vagain, I always 
think it's good to contrast or compare certain studies...in 


fact has low exposure groups where he even has mortality from 


20 asbestosis, and yet’no mortality from lung cancer...excess 
mortality from lung cancer...which would, of course, support 
Enis? thesise 

Sovagain Le buing thissoutpeandsperhaps emphasize 
it a bit, because I have heard and perhaps you have heard that 

a standards in the past have been set to” prevent asbestosis, with 


the implication that even if you prevent asbestosis you almost 
certainly won't prevent the excess risk for lung cancer. lI 
am not sure that's correct. As a matter of fact I suggest that 
Hemp COU LY als enon « 
A very controversial subject that I'm sure 
30| some others will have questions of in discussion. 


Finally, we get to...do I have another just a few 
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- 36 - Weill, in-ch 
DR. WhibL: YWeont"d.) minutes}* do“you think? 
MR. LASKIN: Sure, 
DRee WELLL: 9L JUSt «thought 2t a Wittlie late. 
Let me just deal with the question of fiber type. 

Again this is a controversial subject. There are people who 

have ideas on all sides’ of this issue, the question being is one 

fiber type more hazardous than another, and if so, for which 
biologic effects? 

" Ine they middtes is’ chrysotile,’ on’ the left-us 
anes te sone thesrvonta&s-exoecidelite, =You all> Know ‘that rT 
think you even have some of this stuff around here. You know 
that this is serpentine rock from which chrysotile comes, and 
this is an advertisement for blue asbestos that appeared, I 
think, about 1890, which is when it began to be used. It's 

15| really very good stuff commercially, apparently. I'm told 
it has somer very important=properties, bute is think Lt*caused 
perhaps some more problems than some of the other types, 
particulariy* thate you mine: in? this country. 

Now, I'm going to go over this aspect a bit 
hurriedly. This was stuff that was presented in an international 
ay meeting, inhaled particles, several years ago in Edinburgh, but 
let me just say that in our population we had an opportunity 

to segregate or categorize a group that was exposed to both 

chrysotile and substantial amounts of crocidolite, blue 

asbestos, in the manufacture of asbestos cement pipe. 

te We also had a population that had never been 
in the pipe plant and had never had blue asbestos exposure, 
because we took out the maintenance people in these kinds of 
analyses, and we compared various outcomes in these populations. 

The first vthing wwe didewas look at thevindicated 
or asbestosis. “This is prevalence of small irregular opacity, 

30] -andewireRoutyboring=youswithmall®or*thesdetatis here, our 


conclusion was that the dose relationship was best for the 


| 87 (6/76) 7540-1171 


9G) o¢c28f # 3) Ptpwods 
eqs geths $9 noldewep srit 
piv asqQosq ota: sect ieee eam ip kk enids nanga 
ago 21 pated acideeqp ont (wueek ehh) 30 eeble- Efe oo esobt evss 
delat TOR .Oe DL See sHIGhe Neda eoobuERes sitcm sqy? tit? 
Yesueilo cipotols 
a 3a! avis do ol sceayrds eh elbbin Ses al 

1 edd Mose Jfe vor cadtiotiogsme 2k gdpetige? ec 22 lnons 
ooh oe ore) Laoth Biwte Bale Ao efor svat aeve wot Aalst 
ina «tees ofidosy els dows monk het ond tnegesa et aidt. tad 
7 ,bovesics aes aodesdes suid wok Jnaaeeiguerhe as zi wirt 
e's pay sa of cated 2f get al ate tw ~,O2GL gucia ,xdtas 
“wi-a'd .yi3ce7Teage "ifslesonmmes ure Seog. yrev yiles: ' 

| 

| 

} 


(osutoedi. dnifd 1 ted ,eabeeagqeng Jaketoymi Yawt eitoe sat 21 
aedvs 30ctdo ond to embe hes eneidirg sicy emor, eqéa.9¢ 
yids sided me enxte. toy sant ylisivo.steg 
sdf Soeqem Rhett xHrO og oF. batou WL: ,wor 
tenoiganratalr op ob Oola0Ie7g, eo Suitt 29uS8 aew Biv? yy (Ootawwe ) 
sod: .eeabdaita .of.o¢s: s1889 tgieves soba srey, boeken: .osisesn ‘es 
“Jinedaeqgo og ied ay eoiseingby woo Miteds yea geut en 201 
Ashu oo bsaatine cow tao quoty \6 OPLIGESeeo Te OFEPoXDes GF | 
Wid yori tobicow 20 edaypis Tehingiadue baa siisoeyzto | 
sig doen edtesdes 30 Sruatatugm ett Ri ,ROtEesdaen 
coed swvan-bait tots nottelegey e bel oshe oh). 
(s@ketogxs deteudes optd bat awven bed bas gantg eqiq an ni 
20 aliai# gteds a1 eiqney staenmgaiae Git. Jue AoOd, ew esyared 
sknokgalogop seodt tt esacysae sieksey om ew bre... esaylans 
Rl tcna hee haiege ben bctena nen hs - 


aiacieba: hott J | 0 


a= 
ns i a nha mi 


i iw, - is sae = 


’ 
. : 
7 _ i i ids 


10 


15 


20 


25 


30 


- 37 - Weill, in-ch 

DR. WETIds: “COntL d.)5 crocidolite-exposed 
Tiga Vvidiua US tess. « Co thats polticn.Giecic PlbroOus exposure which 
was indeed crocidolite. 

Aa ee eewose Ge loro te CONC LUSIVG, = DUt (Lt 
Veecrted in the Simpson report and i think 1t"s about the only 
evidence that blue asbestos may have a greater fibrogenic 
effect. 

Now, that could be due to a number of reasons. 
Ptecoula be aque’ to physical dimension of a fiber, butvit could 
simply be due to the dustiness of the fiber. There are some 
people who suggest that the addition of blue asbestos just 
makes it dustier, and that may be the reason. But whatever 
the reason, we feel that asbestosis, including the x-ray, and 
this shows the lung function- differences after total fiber 
exposures, which were kept constant, the attached bars 
or the percent standardized for these various lung function 
parameters in the pipe workers and those who never worked there, 
and again there were significant differences, and let's not 
dwell on them. 

So we thought there were some differences there. 
Now we also looked in our mortality study at that part of 
the scohort of past workers in this industry thatihad e@ther 
intermittent or steady employment in the pipe plant, 
intermittent would generally be maintenance people, steady 
would be production people, and those who had never been exposed. 
Again you will see some of the highest relative risks in those 
who had, these numbers now, of course, become low and we have 
tried to keep total fiber exposure constant in the three 
categories above, and we tried to look at this in relation 
to whether or not blue asbestos-exposed people had a greater 
risk, and we thought that they did, and this risk was increased 
particularly in those intermittently exposed. 


Now, this may be confounded by the fact of 
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DR. WEILL: (cont. d-.) intermittent exposure. There 
are those people who feel that intermittent high-level exposure 
may in fact be more hazardous than moderate or low-level 
continuous exposure for such reasons as overwhelming the defence 
mechanism and so forth. So there is that question in 
interpretation. 

But again, we felt that this was suggestive, 
at least, that the people who were exposed to crocidolite 


had a greater risk. 


THE FOREGOING WAS PREPARED 
FROM THE TAPED RECOPDINGS 
OF THE INQUIRY PROCEEDINGS 
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Pe ete Weill, in-ch 


DR. Whitney (COntLaely) Now, mtunally, credibility; 
about how exposures are reconstructed. 

One day, Dr. Margaret Becklake (who I think you 
will be hearing from later also) and 1 were at a meeting and we 
each presented things. She thought TEBWOULd De Lun) to Siow 
this, which is a dose response curve for small, irregular opaci- 
ties in our various populations. Hers was the Quebec mining 
and milling population and aurs, the asbestos manufacturing 
group. 

And particularly in one of the mines, just look at 
the amazing similarity of the dose response curves for those two 
populations; really quite remarkable, I thought, particularly in 
view of the fact that we have different types of exposures. 

And, finally, just before our mortality paper was 
published, this famous plant in Rochdale -- and I guess you'll 
beshearingnaboutethatnaromeGeotirey Berrysiater this week -- a 
mortality study by Julian Peto was published in The Lancet, 
where we compared -- and this is now asbestos textile manufac-— 
turing in the Midlands of Britain versus asbestos cement manu- 
facturing in New Orleans, and if you look at the two popula- 
tions, minimum of ten years' employment, minimum of twenty 
years' follow-up, the relative risk is almost remarkable. 

Tithink al pebawerestookingtatathis; eb dalookyateit 
Withesome suspicion,  becauses bts esogelosesaEso it does show, I 
think, with all the imperfections of epidemiologic studies in 
trying to assess risk in different types of asbestos exposure, 
the comparability in the findings of the studies are greater 
than the disparity. And, again, I'll have some more comments 
aboutethats 

Sorry; I've probably gone just a little over an 
HOVE OUt arate 

MRie -LASKIN:~-Thank you very ‘much; Dr. Weill. 
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- 40 - Weill, in-ch 


MR. BAGKIN:» (cont'd?) Lewmight bein order, Mr. 


Chairman, if we all took about five minutes. 


INQUIRY RECESSED 


INQUIRY RESUMED 


DR. DUPRE: Counsel, are you ready? 

MRe DASKENSh CL think*i*m=ready) Mr. -Chairman; 
thank you very much. 

Dr Swe Pie canuwerstartewitneyour cross-sectional 
morbidity study, and can I just ask you a few questions about 
methodology. 

There's -- in one of your articles, your article 
atetab-78in’ the exhibits. = Let's justereter to them by* the» tab 
numbers, and I won't have to make a long recitation. 

TE°L can*takeY you Over to*® page S52°or >that 
article. 

THE WITNESS: This is tab what? 

MR. LASKIN: Seven. The top of the second column, 
in the first full sentence, you say the risk of non-malignant 
health effects of asbestos is not assessed by studies of cause 
specific mortality. A considerable portion of the spectrum of 
pulmonary and pleural’ fibrotic disease=rs*not directly associ- 
ated with a fatal outcome, and is therefore not listed as the 
primary cause of death. 

OUMeAnd@arceyoussuggesting thateit*s ®not@intre-— 
quent that a person may have asbestosis but ultimately die of 
something else, and that something else will then be listed on 
the death certificate? 

Deer’ m suggesting noteontye thateler isn’t? infre— 


quences Ducethat wouldebe=——sparticularly in the times we're 
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=A Weill, in-ch 


A. (Gonte'd.) Waving@invnow'=+--wouldsbe* likely: 
The probability of that is’ substantial. 
OF47 Canvyvour expands —--= 


A. Sure. 


Q. --- can you give some examples of what kinds 
of diseases are we talking about that might -- what kind of 
deaths? 

A. The people that -- workers who have been 


exposed to levels prevalent in at least parts of the industry, 
Ma yormparceor wie Wndustry, -— manufacturing, for instance -—— in 
the last several decades, two or three decades, have been 
exposed to levels below what they were at one time. I mean, 
there has been an impact on that. 

PartVoEt Ehat! impact @is* Ghat the changesror*asbes— 
tosis that we see radiographically and that we impute to some 
of the lung functional abnormalities and, for that matter, even 
that are seen pathologically on biopsies, or whatever, or 
changes at the lower end of the spectrum in severity. 

Asa “matter “of"fact, I°suppose*there“s “been some 
introduction of the concept of the international classification. 
I would say that the vast -- I mean, the great proportion of 
workers that I evaluate; either in the course of research or in 
the®course of -dotngeindividual evaluations ——) the*numbers -are 
fairly high -- are people who have, when I make a diagnosis of 
asbestosis, grade one disease; category one disease. 

Now, that means that the likelihood, even though, 
as I've shown, the disease will progress in relation to dose -- 
the likelihood of that disease having a fatal outcome from res- 
piratory failure, which is of course what this would mean, is 
rather low. 

They will -- they may be impaired by their asbes- 


tosis, they may be limited in terms of functional capacity, 
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he dcontud) —sexercisemeolerance, and so forth, 
but the prospect of that being a primary cause of death is going 
to be increasingly low; and, therefore, if you want to study the 
impact of asbestosis in relation to more recent exposures, this 
statement leads to the conclusion that you should study it by 
some way other than waiting for it to appear on the death certi- 
ficate: aS. a: primary. cause; X=ray,. lung) function, and so forth. 

Q. Are you also suggesting, though, that pre- 
existing asbestosis makes you more susceptible to whatever fatal 
outcome there may be? 

A eee Ll wlem. not excludingetnatepossi bidiatyor If), 
in fact, there is limited gas exchange, limited oxygenation, it 
is certainly not inconceivable that somebody who has cardiovas- 
cular disease or some other problem in the cardio-respiratory 
system will have that problem enhanced, or made worse, by the 
pre-existing chronic fibrotic disease of the lungs. I certainly 
would say that that is a plausible scenario. 

For instance, if somebody with asbestosis, maybe 
not severe enough to end terminally by itself, develops a sev- 
ere infection (pneumonia), that person may -- will have less 
reserve, lung reserve, and may have a more serious, potentially 
fatal episode, and it may not show up as asbestosis but may show 
up aS pneumonia or heart failure, or something else. Now, of 
course, 1t's,a matterasof. degree: 

At theplowermsendso caches scecerumss-eandelive 
already suggested we've seen a lot of that kind of disease now 
-- at the lower end of the spectrum, very often the functional 
implications, although discernible in a population study such as 
ours, from a clinical standpoint are relatively insignificant. 
So it depends on how severe the disease is; but your point is 
well taken on --- 


Q. Are you yourself, as a physician, seeing that 
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OAicont "aan kindict seni ng? 

A. I'm really not seeing very much advanced 
asbestosis at the moment; I'm seeing mainly disease that has 
X-ray characteristics. I've seen some malignant disease, of 
course. But very rarely do we see asbestosis of a degree which 
either is so functionally severe that respiratory failure and 
death is a likely outcome, or that it has made a major impact on 
other cardio-respiratory conditions. But I think it's certainly 
possible that it might still be happening. 

Q. If you assume that somebody's got thi srignade 
one asbestosis, as you call it, and then dies from something 
else, what does the physician put down on the death certificate? 

Rie Peiprobabiy varies; at least as much as we —— 
the physician is working and, of course, individual variability 
among physicians, whether or not an autopsy has been performed 
and a diagnosis is established. 

Many physicians, treating physicians, are not 
aware of people's occupations, unfortunately, and the idea of an 
occupationally related disease doesn't even come up. I imratraid 
that, even when that awareness is there, most commonly it would 
not be mentioned, except by certain sensitized health care 
delivery people. 

Q. Under what circumstances would you yourself 
mention it, if #you *nadsthattkindeof .case? 

Wo twell® Diwould’mention Desunder jtwotcirecun- 
stances : one, “lian “individual tadfsevere lung fibyosistdue® to 
asbestos exposure and he died, or she died, of respiratory Barl= 
ure, I would consider it a primary cause of death. 

If the other scenario were operative, in that 
another type of cardio-respiratory disorder occurred and it was 
my judgment that the lung fibrosis played a part (made things 


worse, if you will, made oxygenation more difficult, sustaining 
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life more difficult), then I would say it was a contributing 
cause. 

Q. Let me turn to something else which you men- 
tioned in your talk. As I understood that little chart that you 
put up, which related progression to various factors, and I 
think your chart's reproduced in one of your articles at -- I 
thang, eat ecabeel0y. page 6A0< 

Correct.ime a) fs)bimowrong, sbute as; iyunderstand, one 
of the things that that chart shows is that! there's no) statis- 
tically) significant relationship between asbestosis -— or pro- 
gression of asbestosis and length of exposure. 

A. Length of exposure alone; that's correct. 

On erAlisenight. 

A. Just to add one sentence, length of exposure, 
since it's a component of cumulative exposure, does play a role, 
but simply length tof texposure we idid) notytind sto significantly 
relate to) risk of progression. 

O. | boes> thatimean «that, 2h syoujive got a ypantucular 
employee in the work force and he's obtained a certain cumula- 
tive dose, and he's got some evidence of asbestosis, that ire Vou 
take him out of the work force completely that there's going to 
be no progression of that asbestosis, or no statistically SLgni— 
ficant progression? 

A... No; because the risk of progression is going 
to be determined by his past cumulative exposure, and the 
greater that cumulative exposure up to the time that you've 
taken him away from exposure, the greater his risk of progres- 
sion. 

Ompicoe thate byiathe, Ghiectuok taking, nim outyor ithe 
work force, then, I: take it, is to slow down the progression 
because it's only then responding to cumulative dose; it's not 


responding to further exposure? 
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A. You can't eliminate progression; the purpose 
of -- and why I've recommended that such individuals, with evi- 
dence of asbestosis, be taken out of the work force is because, 
by keeping him in, in an area -- this is assuming that he's con- 
tinuing to have some exposure, albeit at lower levels -- you 
ultimately produce incremental exposure, so that even at today's 
levels of exposure, in twenty years today's levels will have 
added to that cumulative exposure, and progression risk, at 
least theoretically, may have been increased by that additional 
exposure. 

fS*that; clear? 

Q. In laymen's terms, does it mean -- in my simple 
terms, does it mean that you will slow down the rate but yourwr li 
not eliminate the rate by removing a person from the work force 
who has some evidence of asbestosis? 

Ae §T think thats a reasonaple way to lookrat 1c; 
Pethinke that Geall-rigit.e' 1c Ss not exactly the way wersay 107 
Bbuce int tact wheat you re doingeis minimizing the risk, On keep 
the risk from getting as high as it might otherwise get with 
incremental cumulative exposure. 

Oeewineany event, Clat ceonew Ore tie, Lecaitc Tce 
preventive treatments that you as a physician recommend fOr 
someone who has evidence of asbestosis; is to remove that person 
from further exposure? 

Ne Ttdcee el den t do 1tewltl the malve impression 
that I'm having a major impact on his disease, because in fact 
most of the injury, or injurious exposure, has already taken 
place; but I do it because I feel that, since progression is 
dose-related, I don't want him to get any more dose. I mean, 
that's basically the bottom line. 

Oe" “TIs*there -- apart from that kind of preventive 


treatment, I mean, is there any positive treatment that a 
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@. (cont"d.) physicianscan administer *tovasbes=- 
tosis; is there any new developments in medicine that allow for 
better treatment of this particular disease? 

AeeuOnlyethescomplucations.» Certainly there's 
nothing that I know of that can be done for the scarring of 
fibrosis. 

Q. Your nine hundred-odd employees that you did a 
cross-sectional study of, are you continuing to follow the 
entire cohort? 

Reo Re Ehes moment, welre not following, the entire 
cohort; we're just following the sub-population that I men- 
tioned that forms the longitudinal cohort; those people who 
were peat the eteimeros theminitial study,ecross-sectiondalistudy, 
between the ages of forty-five and fifty-nine, which represents 
about “a Bittleimore than avquanter of the total group. 

That Ssenotecomsaymthateit Mayenotyw wat some pornc, 
be useful to go back and look at the entire group; but, at the 
moment, our longitudinal study is limited to the population I 
mentioned. 

Onl» “take tas bess fat inerespectfot Ehnatepar- 
ticular study of some nine hundred, that you wouldn't -- the 
extent that there were a number of people in that group that 
were recently employed and you wouldn't necessarily be seeing 
the latency effect of whatever evidence of asbestosis there was? 

ApwetThiateys: absolutelyerrghts 

I have a few additional comments on latency at 
some point, if you want. There is a latency period for all of 
the asbestos-related effects -- certainly that includes asbes- 
tosis -- and those who would have been most recently employed 
and would have accumulated the least lowest exposure would not 
be expected to have it. 


And, indeed, part of the dose response curve in 
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A. (cont'd.) that cross-sectional is related to 
time as well as dose; absolutely. 

Qe MOkay sheOnGagor, twotother methodological ques- 
tions; dust exposure histories, which I think you referred your- 
self in one or two of your -- places in your articles, how dif- 
ficult a task it is to reconstruct dust exposure histories. 

How do we, sitting here and reading various 
articles by various persons like yourself, come to any informed 
judgment as to how accurate or now inaccurate these various dust 
histories are? 

AepeTheytredimprecises Shathink?, inggencral, jwhere 
it had been attempted, not only represents a very few -- well, as 
you know, very few groups -- where it has been attempted, it's 
probably been done with similar degrees of precision or lack of 
it. It's dependent upon dust information that doesn't usually 
go back as far as the cohort goes back, which means that there's 
some -- actually, the Quebec stuff goes back the furthest, 
actual measurements of air-borne material. 

Q. MeDonaid4sswork ; 

A. Right. But what that means is that you have 
to then say -- well, say before 1950, what does the dust MnPors 
mation of the 1950's tell us? Well, you end up talking to a lot 
efepeople. Youyfindscttysonevourtrynbogiindsout;, whether yorsnot 
major or significant dust-control measures have been introduced 
before measurements were actually made. And the answer, gener- 
ally ~oispeno;ithatavenyplittle hadsbeenedoneypriorgtogthat time. 
And that was what we were told. And, as we say in the papers, 
that's what we assumed, so that ... 

But, on the other hand, there may have been other 
factors, which meant that exposures were higher; but what does 
it mean if exposures were higher? What it means is that we are, 


in fact, underestimating exposure -- right -- and the dose 
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A. (cont'd.) response curve would be steeper. 

So, at the very worst, we're being conservative by not saying 
they were higher than they were in 1950, whieh sathinkeis? the 
way one should be in public health matters, generally. 

But to give you a feel for how good they are, a 
lot of time and effort went into them; that doesn't mean they're 
good, necessarily; it's the best we have -- best available 
information. we have. 

And I am firmly convinced, and I think others who 
have done this -- the groups that we've already mentioned -- I 
am firmly convinced that it's better than just looking at length 
of exposure -- firmly convinced; as are other groups and people 
who have had a chance to review this information; the British 
committee, and so forth. 

Q. Did you encounter any problems even within 
your own study in terms of measurement, in the sense that dif- 
ferent measurements of allegedly the same place may produce 
Wildly differentsresults ? 

A. There's a substantial variation from day to 
daye from jobetosjobyrtheresjustese People are not exposed to 
the same level, no matter what they're doing; even if they're on 
an assembly line, punching holes in a shingle that comes through, 
every day. They're not exposed to the same thing from day to 
day. 

And it's been wisely said that, although people 
who do work like we do rely on average exposures for a job, to 
put somebody into an exposure category, people are not exposed 
to average concentrations; they're exposed to wide fiuectuations:. 

I guess the amazing thing is that, when you do 
this kind of reconstruction, the dose response relationships 
come out so well. And if they come out so well, maybe there's 


something to it. 
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Of (Riericghtssist me tunmetorwone ouner aspect tot 
dust exposure histories -- or a couple of other aspects. 

AsWEfunders tandtit ACErom -reading¥your yarteicles) in 
Grdenato come supmwithethe propor tteonstoLreiibrestypesin your“dust 
exposure histories, you looked at the percentage in the final 
preduct ? 

A. Product composition; correct -- which isn't 
ideal. It'd be better to measure each of the fibres in the air, 
but that hasn't been done by anyone. It's the best we could. 

iG gives tsome iidea*oleiys YActually ;Pirityousget 
bight down to it, Guy conclusions saresbased mot tso muchton gquan- 
titative level of chrysotile, say, versus crocidolite, but, 
ultimately, what we were left with was comparing a relatively 
pure chrysotile-exposed population with a population exposed to 
chrysotile and crocidolite. And whether or not that was two per 
cent crocidolite or five per cent maybe doesn't make so much 
difference. 

I see your point; it's not the best way to do it, 
but tt 'sfithe only éway “to ido Sittat tthe monentscunless you vdid 
some very fancy electron microscopic analysis of fibres col- 
lected on.a filter, so that you could get different fibre type 
concentrations. As far'as I know, no one's attempted that. 

O22. Onefof the \things ef yehoughGtyouthad done was, 
you tried to correlate the amount of silica actually measured 
with the amount of silica in the final product. 

A 2a 4No. 

One NO? 

Ait Not inetchis “study. 

OG. GrALiterught. 

A. No; we measured -- Silica ... Well, let me 
juste sehesanswer.srnotmentrrely sino. VeLetmenmjustesay pohirs; 


that, in fact, silica air-borne concentrations were measured, 
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A. (cont'd.) just as asbestos in total particles, 
and where, as much as possible, those concentrations, air-borne 
concentrations, were taken into account along with product com- 
position in estimating levels of silica exposure; Dab peliecact, 


we didn't directly relate air-borne concentrations with product 


composition. 

Of Did theéy2correlate? farmiy: well? 

POLY latvreal lye@can}teanswer thac;s 1 havent looked 
at that specific question. Dr. Hamad, who 1s our industrial 


hygienist, would have to relate -- give you that Piformacvon. 

One “Bute pe takes it,) in, rescectyor fibre type, in 
any event, you didn't because it's so ‘dperrecwil te load, »--omwmeds = 
ure actual different fibre types in air-borne samples? 

Anew) CORT CCU: 

ORCaniwe Calkiartictler bit about conversion’ £6 
fabrescounes:. 

Aw Surely. 

©. AseI understand it, there's one,of your papers, 
tab 8, where you attempted some conversion factors. I guess It 
we look at page 492, you've got a table. 

A.» Right.@*Actually, I” have? this” table=also-on 
this transparency. “It may not be necessary to put rie yalsl eben tc: A 

MR. McNAME=: Does everybody have this? 

MR, HASKIN: YOU! mesorry.* =P misorry,-Jim 

We're on evaluation of dust exposure in asbestos 
cement manufacturing operations. 

MR. WARREN: I wonder, Mr. Chairman, if we might 
make a request of Mr. Laskin -- well, not so much that; just for 
the convenience of counsel, when you're on that, it would be 
very useful if we had your order beforehand, because what we end 
up doing is taking the order in which we've assembled our papers 


and then try to find the articles which you're FreLerringeto, Lt 
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MR. WARREN: (cont'd.) you see what I mean. 

It would be very useful, I think, for all counsel 
and for the commissioners as well. 

MR. LASKIN: Sorry about that. 

Here's what I want to ask you about, Dr. Weill. 

Old Whentyowldid youracnoss=sectional morbidity 
study, as I read your articles, you applied, for rough purposes 
Sseandeincertainiy don't hold) you to 1b *-—> just to see what kind 
of conversions; there might be a conversion factor of two; is 
thateiarn? 

THRENETNESS: “A. ‘That's correct. “That's before 
we did our own work. Actually, it turns out not to be so bad, 
but we can talk about that in a minute. 

That was before we did this work that resulted in 
thevpublicationethatyyoutretreiéerringytote Wenwere depending on 
the work by Ayer and Lynch, to which we refer in thatepaper-. 

O4_ ‘Sevthatyejust to use an exanple --— 

Aw Less 

Q. --- you had a dust exposure level in particles 
expressed as a hundred million particles per eubiceiootsyears, 
and you applied a conversion factor of two; that would be two 
hundred fibres per millilitre years? 

Age Right. 

Q. And if you take an average working lifetime of 
-- I think you took forty years. 

Az= Yeps 

Of sbettsetakenfortyayears. | yYoutwork out with a 
fibresstandard of fiveecfibres. 

A. That's what that would suggest, if all those 
assumptions are correct. 

Oae Lia-—2 

A. And then subsequently -- I just want to be 


sure that the order is correct -- then subsequently it was 


7540-1171 


syi3 se2 bus 


TT leat ad seeaacaak die oa ae a A 
“yt Saletan siliatail neal ia eatery BET “asi 2B : 
ReRoqeg Ncwvor sot sheatgge pay 2oSodias abbey bass tee ,whiee 
, dette tend ese od ten =--5t ot Gey Bied s'e6h yinaigsis: 2 oc: -— 
2 jo) 2b, 1cIuAl. AGkeivatD Ss ed ieim Stents wrcleusecco> io le (24 


eh am VaieP fags * | 
‘e2)fed &' 4nd? .adedaco. ete! a. Weare ser 
shee oe o¢ of gon soe gee 44 se lteudedk ae ee ane bib ew 7 


| <Ptuddir-e ne Jedd swede Gifes ce aw td | 
jit (ad lites shes OY aha Piven exetedehw act 

® Ceti tegeh ote. oF «th orgie ten an pay Jade dolteniiaue wey [eh 
“weeco Jets of 79394 ew Aaitty oF et fide VTA ve -S2n¥) 2a? 

“e+ ofghexre te. gm of Sen? «~Setizies 62 

$267 ...4 

®oisigue. sé eves omhaeqne G68 © bed pee err iy. 
seieey fo08 Sides ae4' velotguee mait bin Serta alte becersgs: 


4 

(ey) et bicew tef9. joe 2@ aeeet eohetaenag « Bellqqe soy Sne 
Té7gey esrtititin saeq¢eendi2 feroenn | | 
ater a - 


3 emiseSi i, eahes speteve Wo Stes ony Tk bAA 60 
7 tinny vast sees: Hoy Aritd T+ 


7 


* a 


~~ >a ore 2G. daw vat. 2 a88y. ysi08 cna 


Aap: 
» tne, tis a0) auleie isieiiealiled 
Eek Sey - Ge Paar ee ~s 
ou Sey avon 
7 ror | ae 


sds 


i 
7! 


10 


15 


20 


25 


30 


3 87 (6/76) 


= 52 = Weill, in-ch 


Ry (cone’d.) “poseiblestoractualiy *dorside=hy—side 
sampling with a midget impinger, and doing fibre counts, which 
resulted in the publication that you're now referring to. 

Ow whi f correct that,;) 11 you apply the conversion 
ratios that you have here, except in respect of corrugated fin- 
ishing, you would end up with, comparatively, a lower fibre 
standard for all of these various dust zones, apart from corru- 
gated finishing? 

A. That's correct. So we would probably today 
revise that ratio downwards some -- not one, but something 
betwen one and two. 

OVE Dees that then?stiggest”™thaty“to -thevextent 
that you might find excess risk of disease at a hundred million 
particles per cubic foot years, and to the extent that these 
conversion factors are relatively accurate, then expressed in 
terms. of fibres your excess risk is going to result at a lower 
fibre level than, say, five? 

AOT@lowertthant fiver el would+say;-yes~ 

©. Wouldbit be fair on2, Can i ask you how ‘conii- 
dent you yourself are in these various conversion ratios? 

Ae About@as eonfitdenteastivam in the = reconstruc- 
tion exposures generally; I think there is validity to that. 
There is a range. 

TEevou took alfirthe studies ——- and ‘they “re not 
that many; by the very expression, I suppose I'm suggesting that 
there are many -- if you took the studies where conversion data 
have been looked at -- and that would include Graham Gibbs from 
Montreal, Ayer and Lynch that I mentioned, who did their work 
with the public health service some years ago; our work, Dr. 
Hamad in our group, and some information that Dr. Dement has not 
published yet but has used, from his own use of the environ- 


mental data from the asbestos textile plant that he studied, 
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A. (cont'd.) there's! somes information» about -- 
not concurrent; not simultaneous, exactly, but close time per- 
iods where fibre counts and midget impinger measurements were 
made. 

I guess that's basically it; that's the body ‘oye 
information on fibre counts vis-a-vis particle counts. 

Now, )i fevyouwtookwaldgofs these Syousgetrasrangerof 
ratios, conversion ratios, in a way that gives you sort of 

10 upper and lower bounds of risk, doesn ti ster ingalsensere So 1 
have -- I have some confidence in these conversions. 

We give, in that table chatyyou reteratorcorrela— 
tion coefficients, and that gives you some idea of how much con- 
fidence you should have. As you'll see, the correlation sis 
markedly different for different locations. 

5 Porainstancepm fevyouLas<emelligtnermixingrareca = 
you know, that was the part where the guy was unloading a bag of 
chrysotile asbestos -- the relationship between particles and 
fibres has a correlation coefficient of point nine one; that's 
excellent. 

a Oe CanavOu, Lon. = 

A, fehaveta Lot of confidencentnathak: 

Ome Whateccthee. scans yourgjust explain) in 
simple terms; what does that mean when there's a correlation 
coefficient of ppointpnaneroned 

Rab Welbyeuhesnicner the .... Ltemeans:, how well 

25 do one set of data correlate, in a linear way, with another set 
of data; and the higher the coefficient, the better that that 
relationship is. 

Now, at what level can you have confidence is an 
impossible question to answer, because it depends on what use 
you're making of the data, and a lot of other things. 


Some people will say, for instance, that a 
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A. (cont*d.) ‘correlation coefricrent of point six 
is pure guessing and other people will say, "Well, tiat. s noted 
bad correlation"; and, for many CHings fale sn tea bad correla- 
CUuOn. 

But point nine, I think, in anybody's estimate, 
would be a good one. 

Q. If you were going to make the conversion from 
your own studies, would you, ideally, then -- would you have to 
go back and reconstruct your exposure histories in terms of 
these differing ratios for every different zone, or would you 
simply apply your ultimate mean figure, which I take it is one 
DOIN CRLOUL 2 

A. The former; and, in fact, you've anticipated 
some of the work that ds going onvin our unit@at this moment. 

We are hoping to develop some additional information for all of 

these dose response relationships that I've demonstrated for you 
today; some additional information which will at least give some 
bounds for what this may mean in terms of fibre level exposures. 

Q. How far are you along in that? Not far enough 
avongatou.s— 

A. Probably not to meet your needs, Mr. Laskin; 
Iv me Sorry. 

Ote, Ohne fenat. sealltlerights 

A. Although, perhaps within the next year, we'll 
have some of that information. 

Qvale Caneiturnt justs'to avcouple of points’ on. some 
of your conclusions from your morbidity study; and I take it, 
one of the conclusions you came to was that the -- one Of* the 
conclusions from your cross-sectional study was that the physio- 
logical patterns that emerge from the test that yourardesup: 
ported the theory that these irregular opacities were inareative 


of asbestosis. 
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Q. (cont'd.) Can you help me as to why, medic- 
ally, that -- or biologically -- that should, be? 

A. Why the irregular or linear densities are more 
important in terms of functional consequences than rounded opa- 
Gictiress 1s thatw>- 

Q. Well, as I understand it, you suggested that 
the rounded opacities were indicative of exposure to Silica and 
Silicosis, and the irregular opacities were indicative of 
exposure to asbestos and asbestosis. 

And I suppose my question, in my own layman's 
terms, is why should that be? 

A. Okay; that's a good question. Let me see ac 
I can answer it. 

In industrial exposures, where the fibrogenrc édust 
to which the worker was exposed is relatively pure -- that is, 
those exposures where asbestos is the only known fibrogenic dust 
in the atmosphere or those where silica is predominantly or pri- 
Marily the onlywhtibrogenic (dust: Knowm =- the two radiographic 
outcomes that you mention are, in fact, those that are sseen. 

SHlicosis; intits tear bytstages)s*calted simple 
modular silicosis, radiographically produces small rounded opa- 
cities throughout the lungs. And if you took some lung and 
examined it under the microscope, you'd see focal silicotic nod- 
ules; fibrotic, but hyalinized rounded focal nodules. 

In asbestos textile manufacturing, for instance, 
in other exposures, perhaps friction material manufacturing, to 
some extent, in some areas of mining -- mining gets complicated 
because there may be this silica around, too, and then again you 
may get some mixture of exposures; but where the exposures have 
been relatively pure, one would expect asbestos to produce Poin 
arily small irregular many opacities; silica to produce the 


other. 
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Mew (conthan) GCASAG *mactemotitact;< ltrs why the 
IEO and UC(?) classification, in 1971, added small irregular opa- 
cities to the classification, to deal with asbestos-related 
lungretfects;i okay? 

Now,;hin edditionstorthatjhin anjearliersstudy,swe 
fFounde—--sand) lethink it's in here; it's the preliminary -- first 
paper on X-ray lung function changes -- we foundythatry, wieyou 
divided the population up by whether they had predominantly 
irregular or rounded opacities, the functional consequences were 
much more substantial for the irregular than rounded. That also 
is consistent with what we know about what the two diseases do. 

Small rounded opacities, due to simple modular 
silicosis, very often will be associated without any ENncLiOnal 
impairment whatsoever; whereas the irregular opacities as 
characteristic of pulmonary fibrosis of a more diffuse type, 
even early on, usually are associated with some functional 
things 

DR. UFFEN: Could I ask a question? 

MR. LASKIN: Absolutely; sure. 

DR. UFFEN: When the medical profession refers to 
Silicosis, is the definition one of physical size or chemical 
composition? 

hike,&when you referetoysilica;, you don’t just 
mean SI; you mean silicon oxide or --- 

THE WITNESS: That's correct. We don't mean just 
Silicon dioxide; we mean silicon dioxide, which appears in crys- 
talline -- free crystalline form. 

In general, I suppose, when that has to be disian- 
guished from silicates, which of course also includes -- which 
may be fibrous or non-fibrous, and, importantly, has to be dis- 
tinguished from amorphous or non-crystalline silica. 


This was a very important question for people who 
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THE WITNESS: (cont'd.) got sort of confused about 
this immediately after Mount St. Helen's erupted and there were 
someivery scary things --»I'm sorry; this agversS von. -=sVery 
scary things in the newspapers about sixty per cent silica and 
so forth. Well, what in fact most of that was was glass, was 
amorphous Silica. 

And one of my roles, as a consultant out there, 
following that time, was to cool everybody down. [In fact, only 
10 about five per cent of the dust was crystalline silica; part of 

Te quartz, andl panteor.1tacristovalites 

So we're referring -- when we talk about silica 
producing silicosis, we're talking about free crystalline 
silica, and other characteristics that determine Siiiacosiswerisk, 


which would include particle-size distribution, and so forth. 


ie MReslTASKIN:e @OL) Just: foliowingiuproneur. Uiften, 
what then -- what is asbestosis? Is there a medically accept- 
able definition of what ultimately constitutes asbestosis? 
THE WITNESS: A. Well, I'm not being facetious 
by saying that asbestosis is pulmonary fibrosis caused by the 
20 inhalation of asbestos fibrous dust. 
Your tnext@auestionewill bes-—-#anda Iddiyaskypitetor 
you -- how do you make the determination of the latter? 


MR. LASKIN: That's my question. 

THE WITNESS: Well, let me tell you how the com- 
mittee on which I am the token non-pathologist, which has been 

25 formed by NIOSH to deal with the pathology of asbestos-related 

disease, and to which you referred in your introductory com- 
ments; how that committee dealt with it, simply by saying that, 
in the presence of an appropriate exposure history, pulmonary 
fibrosis, with one or more asbestos bodies in the lung tissue, 
rsesutticient: 


Q. In other words, so that the approach was to 
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Q. (cont'd.) look at an exposure history rather 
than to look at the extent of irregular opacities, or the 
Gextent oforeduction in lung function or --- 

A. Brom) aupractical@standpoint,y since*we- very 
rarely have the lung tissue, you might well ask (and I'd be 
glad to tell you) how I make the diagnosis of asbestosis. 

I make the diagnosis by eliciting an appropriate 
exposure history, by seeing irregular or linear densities on the 
X-ray that meet some minimal level of profusion. 

Tehope®it*will comeSas no surprise’ to any of you 
that reading an X-ray is not an absolute science that comes out 
"ves" or "No." At the very low level of X-ray abnormalities, 
there's a grey zone -- actually a grey zone on the X-ray anda 
grey zone conceptually. 

Some people will read films in that level as posi- 


tive and some people will read them as negative. I happen to be 


aetaire=—-0a bitto£fivanteover-sreadere™!) tend ttorreadvatsa pretty 
lowelevellof@abnormality);vand@people £all ==Sand this itsenon- 
political -- people just fall into -- usually non-political ... 


People fall into these various categories of readers. 

AS e@mattertoffiacty CLinyouehave avserics GECread- 
ers ithe "computer scantaccounte for *systematicvover=reading or 
systematic under-reading. 

What I am saying is that at whatever my level is, 
"Yes, these are abnormal shadows." 5 They're not just’ what you 
might see in a seventy-year-old person with emphysema, who may 
have one or two little lines; they're diffuse enough to suggest 
pneumoconiosis. That's enough for me to make a diagnosis; and I 
do, very frequently. 

Oo Bull bt becomes, ultimately, = take it, a judg- 
ment call on the part of the person reading the X-ray? 


A@ftThatis tcorrect. 


7540-1171 


| | 7" 6 
A "Ba tess nto +8 ser Chains a.) 
x AF 20) cetthoeg> telinperi Yo wanda Guid foot 6s onits 
20 abizongs | Snel mt HSl¢ouber 80 207% 
Vet OM esnke ,snieghnate Ietiaosy a most jz 
e282 Bon) dee Liow sApien wey” prea ks ‘paul of3 evedt yisiss 
seinggabdee 0 wieotpaih aft ades I wot (voy Lies «! bolls 
GF0iFYOsIgs #6 pars Moils vl siseneslh off ednu. 2 
an? ao aertianeb seenil si aeidperst enéupe ya, yxOla!d savetoxs 
-oo Sentosa 30 Iavel famtnim.emos tes0 das ye -* 
boy Yo yor G? stleuqaue on Bs--emos IGEy 32 egon I 
' 2 ‘anaes! tpt? angetor at Lomds nh den al yeren As prigesy iefs 
,2eiatfonreres YeiKx le Levet wol yx" eri $8 "0M" 26 “ene” 
= OFA GLa. oc? HO ehte Yeaup Be yi tsesyon = ends Yeru 4 e eTery 
Mbingicgesncs ees Ysso 
~foy a6 hovel codd oD smil’ basa Iliw, aiddey: amoe 
ad G2 Sagqed 2 o (Jepen a6 wats beay tfiw @lgowg same bag «vi 4 
Vda3g 6 ts bee: oF tied F gagbhesg~sevee to gid @ +> tin’ 
onde) gb Sind ine Ofe8 S\goe¢ bas, ysitemicnds 36 love! wal 
-» Tenttdicg-son yilévew <= oom 2fe8 Sent retaoes “= Luslvitcs 
-tzebso1 106 soisepa3eo Swodded eAoRe- Oak lied «!] qca9 
“bees 30 Polase = oven Woy £2 .daed Se 264 fam & 24 
72 Omibesi-rsv0 sisseedeye JO} JeGone Dep ussoeRen {edy , «70 
entbasr-rabay vidamesays 
,€2 level yu tevelndw 76/2003, af Galys® oe 1) sadh 
poy tedw Jeut son sat yadt "y ewohede Iemvonde ore seed oor" 
yen Ottw ,Emesydqne dehw eversq Mo-teey-yecevan. & oe) eee Seto im 
JBORENe OF. Kovore sauT did os’ yont gretht e12841 ced sa eno evari 
t-tas ae 2 sient ay sa can: Paeern ale Perera. 
: we, xh a = waee. db 
bet pa as canes Inks ie 
7 dcaon _ a ' 


rei 


| 
| 
. 


10 


15 


20 


25 


30 


3 87 (6/76) 


- 59 - Weill, in-ch 


@. fAndtwhat . Was Dotycushave any quidelinessthat 
you yourself apply in terms of what sort of exposure history 
you're! looking for? 

Ale Weebl, Hagainkid nowsknow, Candedidn tealways 
know -- I now know that there is a wide variety of exposures 
that will produce a sufficient dose for this consequence to be 
possible. 

That means that there will have been some short 
exposures, but very high exposures. 

Many years ago, I showed you an X-ray of somebody 
who was exposed: only for: a couple of years -- I'm not sure I 
mentioned the length of exposure; that was only a couple of 
years -- but massive exposures at that time, in totally uncon- 
trolled conditions, well, that was enough. Maybe those very 
high-level exposures for a short time were more hazardous than 
the same cumulative exposure, but obtained by low level fora 
long period of time, because of scme of the possibilities that I 
also mentioned, like overwhelming defence mechanisms, and so 
HOME. 

SomlatendsAtowbe trelativelyt-- mow, ak doisayethat 
one is likely to have that exposure in the course of an occupa- 
tion: I've found it@inta wide variety offoceupations: brake@lin- 
ing, brake mechanics, shipboard marine engineers alluded to, 
and others. 

Ona \Ancthern conclusion yourcame to, sonekyou /ve 
already ement toned yas pROpecourseWethabythe idosernesponse treha- 
tionship and dose being measured by cumulative dose -- can I 
ask you, if cumulative dose is important, is the length of time 
that fibres may stay in the lung -- does that have any signifi- 
Cancer? 

Be Certainly asits significance canthelbasedion 


the biological plausibility that -- it has some importance. 
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AR. (eont*d.) The problem Dsy;ehow'do you quantify 
that importance? And you'll be hearing about that later in the 
week, because there has been an attempt made, as you know, by 
Geoffrey Berry to deal with this question of residence time. 

Is a fibre that was deposited thirty years ago 
more important today than one that was deposited two years ago? 

I think all of us, knowing what we know about 
asbestos-related diseases and latency periods, would say that 
probabdy ites, Iiwould sayethata), But@nobodyshasvcome upYwith 
-- and I would say that Geoffrey's peper and his public com- 
ments about this would support that; a confident way of model- 
ling that factors 

Somehow, it seems reasonable to put additional 
weight on those exposures years ago. 

Q. He attempts some kind of timing with aver- 
agew==— 

A. Yes, indeed; and he'll undoubtedly tell you 
abouteit. BUG nonetofahas®modelsy none cb his’sets ot “data, 
Seem to work totallyato his Satisraction ys oretosthesatisrac- 
tion of some others: Maybe at some point we'll be able to do 
that better than we're doing now. 

Wetare, in factyPat thetmoment, ~Lookingat*™ thac 
in the animal model and hopefully we'll come up with some infor- 
mation which will allow quantification. We're exposing differ- 
ent sets of animals to cumulative exposure obtained in differ- 
ent ways (high-level exposures for short time; moderate level 
for longer time) to see just what the difference in biologic 
outcome is. 

We hope that that'll be a good way to do it, but 
we won't have that information for you any time soon, either. 

Oe, Perhapspeas anecutgrowth Of thatyeDre welll, 


can you help me with how the lung reacts to fibres that get into 
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Q. (cont'd.) the lung; I mean, is there -- I take 
it there's some kind of clearance mechanism for fibres. Can 
you talk»a little bit) about that. 

A. Ihave one very pretty slide; just one single 
onek. eCanatichowhit? 

[Some inaudible discussion. ] 

Okay. See that sort of lumpy-looking cell. 

That's a macrophage, and it is engulfed -- the two ends of that 
asbestos fibre. This is a scanning electron micrograph given to 
me by Dr. Brodie, and this long fibre is being -- like all par- 
ticles-thategosintoithesiung, thististbeing engulfed. 

Now, that engulfing process is the first step in 
its ultimate transport away from the lung. It can be trans- 
ported either op the #¢.fiinaudibie]enit ean either then go up 
the mucociliary escalator; that is, little projections in the 
airways and mucus allow it to be moved upward and finally swal- 
lowed, or the macrophage can go through the lymphatics, the 
draining lymph nodes, and away from the lung in that sense. 

Now, when the macrophage engulfs a fibre totally, 
as it's not able to do here, that may be better; it may be that 
it deactivates pathogenicity, or eliminates pathogenicity better 
than when it tries to gobble up a fibre that's too big, which 
seems to be the situation here. We're not sure. 

But, ultimately, what happens is that somehow the 
presence of these fibres produces the release in these scavenger 
cells, or macrophages, of certain intracellular substances 
(enzymes) , whichgeansturn; tturneonddafierenat kinds of cells, 
finaudible) ,esorztiskahcell ular) processi: 

Theaskirstestepeisetoetry tosprotect; the) dungs from 
that process. The macrophage is very important, and the second 
thing, I suppose, in a sense, that happens is damage takes 


place; there's leakage of these substances, which leads to 
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Al tcont’d.) fabrosuse 

I guess it makes it clear, even to someone who's 
not expert at deposition and clearance mechanisms, which 
includes me, that if, in fact, you had such a high exposure in a 
peak situation that there weren't enough cells to do the job, 
or, for instance -- although you have a tremendous outpouring 
or there wasn't enough room on the mucociliary escalator, or 
there weren't enough other defence opportunities available that 
the cell that has not been deactivated has better -- I mean, a 
fibre that has not been deactivated because of this overwhelming 
will produce more disease; at least, that's a possibility. 

But,fagain,* you've got apdocal expert heresthat 
can perhaps expand on that or correct it, as the case may be. 

O havisidt fair togsay thatuthesmoresables thea lung 
is to clear the fibre from it then the less dangerous the expos- 
uremisadoinarto:, be®halskithatea faliraconclusion? 

A. Wellhead thinkwttlst fat reitogsayetbatewithehaz: 
ardous particulates in general, including fibrous Particusates:, 
including asbestos fibres, that the more effective the clearance 
mechanism, the lower the risk of disease. 

Q. And from what -- a comment you just made ear- 
lier, the ability of the -- is it fair to say that the ability 
of the lung to clear the fibres may depend on the intensity of 
theldosei atray particular) aime? 

We) Sle thinkel teicou kKdeseThaticuspeculative,at. this 
stage.a but Hethinkeucicoulds 


There's a bit of evidence that I, again -= others 
may have -- there's a bit of evidence on that pointe biuteile don't 
feel comfortable -- animal evidence -- feel comfortable in 


deta ing 2. 
Q. I take it there is some evidence from some 


people that an intense exposure in a short period of time may 
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@. (eentid.) icarmyewetne lc greater Excess risk 
than the same exposure over a longer period of time? 

A. Enterline's work seems to suggest that; ours 
may suggest it, but it's possibly confounded by the facthmtiat 
those people also had blue asbestos exposure. 

@. But even in, your work,. theresseems: to be, the 
maintenance workers who got the intermittent high exposure had 
a higher excess risk. 

A. ‘That! s,_ correct: yes, six. 

OF "What about’ im terms ob dung clearance, does 
fibre Size play a Toles, el take it. 1tydees, from What you said. 

A. Yeah.  ~iothink thes shorter: fibres, aresmore 
likely to be totally engulfed and handled by macrophages in the 
long run, which has led some people to suggest that that may be 
the mechanism, while longer fibres, in most quarters, thought to 
be more hazardous than shorter fibres. 

Owe tsethat thescurrentsthinking srchaggene longer 
the fibre, the likelier it is to be» more hazardous? 

A. Weblyetheresmave Degas mit, but. thankymost 
people would say that fibres longer than eight to ten micron in 
length are more hazardous than those shorter. 

And this has been found with inhalation studies, 
intrapleural installation studies. I think that most people 
would --intrapracheal injectin studies. I don't know of very 
much contrary evidence, but that doesn't necessarily mean 
Phere. dl bestotalsvnanimi cyecteopiniton; a think that’ sathe gen- 
eral view. 

OcpeeDocsethegab tli ryveotethea Lunggteuc cansthe 
fibres depend upon the age of the particular person? 

Aw (Be ledonnPennow,. 

Ovweplaguessi, ultimately what 2-4 bamcanysone of the 


things this Commission is concerned about is the susceptibility 
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CoOL. de) mo ee CLC ern. 

Ae “Yas, Of, COUrSEe. 

Q. Is there any evidence, or is there any work in 
that area that would suggest any conclusions about the suscep- 
tibility of the lungs of young children as compared to adults? 

Re T'm noe aware ol any relevant to thrs “sort of 
question.© Again, I would refer you to-one of your eminent local 
scientists (Dr. Murer), who may have some information on that. 
10 Q. You yourself have no opinion on that, one way 

or the other? 

Neen, sito 

Q. Let's turn to another conclusion of yours, 
which I think you touched on in your opening talk. As I under- 
Stand "one of the things you Said in*®your “article at tales, 

i which is lung function, consequence of exposure in asbestos cem- 

ent product manufacturing plants, is that a person can have 

asbestosis and, to put it simply, no change in the X-ray, or no 

Significant change» in the X-rays and, conversely, a person can 

have asbestosis and no significant reduction in lung function. 

20 A. By the way, you've reminded me about something 
which I didn't make clear. I was concentrating on X-ray and 
lung function change with asbestosis versus the cancer TUSheariad 
I didn't say something else that I think you are saying now, and 
I should have said; and that is that, in the population in gen- 
eral, in our population generally, the X-ray and lung function 

25} were more or less equally sensitive in picking up a dose- 
related response. 

Pavingesadtaeciat —— s0ecause Lie elbow in the dose res- 
ponse curve was at the same level of exposure —-- but faving sald 
that, there will be individuals who will have functional evi- 
dence first and others who will have X-ray evidence first. 


OF Mis the conelusion from=-that, | 1f you re talking 
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©. tcont'’d.) anteterms@otetherkinds» of medical 
examinations, from a medical point of view, that an asbestos 
employee should have, that he should have both of those? 

Aig Vestothat?somy- opinion? 

Q AGAndYatywhatekinds#oL, intervals? 

A. All right. Asbestosis is a slowly progressive 
disease; progressive, no doubt, but slowly progressive. This is 
particularly true now as opposed to the days of Montague Norry, 
around the turn, ofiethetcentury™ 

My own feeling is that annual examinations are too 
frequent and not necessary. We've now looked at many, man 
films) taken at@anntial inteérvalsy and®it™is*extremely tunvsual to 
be able to discern a change in a twelve-month period due to 
asbestosis -- now, something else may occur, but due to asbes- 
tosis. 

And, TastasmattertoLvtact, inva Tongitudinal=cohore, 
themintenvalgersethree years, and I think that's =not a bad inter-— 
val. Now, somebody might say two years; okay. Annually is too 
frequent and not necessary, and maybe the cost benefit analysis 
might suggest even though the risk of the examination is very, 
very small, the benefit is possibly nil. 

So that I would say, something less frequent than 
annual, and maybe three years would be sufficient. 

Now, "the /cancer"question,®of "course? ws related’ to 
thatialsopebuct Didon eeknowarityoultwant toe. 2. 

O48 ESure-wnowsthatewetre on it, *let Ys talk *about 
tha. 

A. The question is, does it do much good to take 
annual film in the hope of detecting a neoplasm at a time when 
it's treatable? That's the question. 

And the answer is that, where that has been stud- 


ied, the results are not very encouraging. In studies of lung 
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A. (cont'd.) cancer surveillance (in Philadel- 
phragorainethe Mayo Clinic I think are probably the two major 
ones), the results suggest, even in high-risk groups, that the 
frequent X-raying of these individuals doesn't really have a 
major impact on longevity. That's sad, but seems to be true at 
the moment. 

O.maWwhyersmcna tabecausesitys noted treatable dis- 
ease? 

10 A. Not treatable at the stage that it's diag- 
nosed, usually. 

CO. ee eSee. 

A. Not invariably true; that doesn't mean that all 
lung cancer has a fatal outcome; but frequent monitoring, at the 
moment, doesn't seem to have shown substantial Gains in cure 

15 Eaces. 

QO. Usethatesomething that you yourself have found 
in your own practice? 

A. We haven't looked at that question. 

Q. Just one final question about your cross~sec— 
oe tional study, and it goes back to fibre EvVotagc mle peheesone— 
thing about crocidods te;el omed medical point of view or froma 
chemistry point of view, that would tend to suggest that Wide iS a 
more dangerous fibre than chrysotile? 

A. Well, the thing that most people have latched 
onto, in terms of an explanation, is, it USpa stratgntye tain 
25 fibre as opposed to being more or less curly fibre; chrysotile 
isn't quite as curly always as the pictures suggest, butecitydees 
tend to have that configuration. 

The straight fibre is at least possibly likely to 
penetrate more deeply; that's one aspect. There's now good evi- 
dence that chrysotile fibres in the lungs do not have the same 


long-term history as amphibole fibres, incbludingecrocidolite:. 


eo) 
ra) 
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As (cont'd.) “Chrysotile tends to be broken down; 
magnesium can be leeched and isn't generally thought to be as 
persistent in’ the lung®tissue*as ereocidolites. Thata@seems® to*me 
to be another possible reason for the differences in pathogenic- 
datves 

First, is it deposited more -- is it more likely 
to be deposited peripherally because of its physical character- 
istics, dimension; and then, second, is it likely to be retained 
longer because of its perhaps chemical composition? 

If the answers to those questions are "Yes," that 
certainly would give us a clue concerning the differences in 
pathogenetic potency. 

Ole Canetetarn tosyourimortalityestady: 

A feveselsitxe: whatetab 2s that? 

Ot leAndScepbayifgusteask youtabout thise--= 

A.©  Mimtsorpy;ywhat tab? 

Ge LAmia correct  thate=sByou ves gots two articles; 
the first at tab 7, which is influence of dose and fibre type, 
and the second at tab 11, lung cancer risk associated with manu- 
facture of asbestos cement products. 

Do they essentially involve the same conclusions? 

A. One was presented at the Leone meeting on 
inhaled fibres, and the other was published in the American 
Review of Respiratory Diseases. 

Yeah; there's minor differences in what data are 
presented, but it's the same information. 

O8. Ganel Gust¥ask youwabouttthis®tracitng?probiem; 
can we discuss that: for%a minute. 

As I understand it, you went to Social Security, 
and of the cohort that you studied, you were able to ascertain 
from Social Security records that eleven per cent had died, 


sixty-four per cent were still alive, and twenty-five per cent 
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Q. (cont'd.) you didn't know about one way or the 
other, and you couldn't isolate who the twenty-five per cent 
were because of confidentiality regulations of the administra- 
tion. 

A. Asktethnatetime. 

O. MAC that -trme. 

Ay Thabwssecorrece. 

Q. Which have now changed. 

A... Yess 

Q. Do you get any assistance from, for example, 
determining who applies for death benefits; I mean -—~ 

A. That part of it was very favourable in terms 
of supporting the assumption that most of those who had not 
applied were in fact alive; because, in the States, not enly is 
a survivor entitled to apply for death benefits, but a funeral 
director is entitled to apply for death benefits. 

So it is to the interests of the mortician to 
notify Social Secumity ofsagdeath since,, 1f.heedoesise,.-he gets 
paid for that partieularsfuneral;: 

There's every reason to believe -- some of this is 
in the paper -- there's every reason to believe that you dont 
miss a lot of deaths that way. 

It is interesting that the present administration, 
the most recent one, is suggesting as one of their cost-cutting 
-- Social Security cost-cutting measures, to eliminate the pro- 
vision that, ifstheresare nossunyivors;, a,death benefit is paid 
to the mortician, which is going to make it harder for epidemio- 
logists, but I'm sure the administration doesn't really have 
epidemiologists in mind when they've suggested that. That is 
one of the provisions that has just been suggested. When I read 
about that, I wasn't all that happy about that. 

Well, getting back to the point, so that not only 
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A. (cont'd.) survivors, but others can, insfact: 
apply: So if somebody is buried, dies and is buried, the odds 
are very high -- in that steelworker study thal we wsuggesteds-— 
very high -- but it doesn't eliminate the possibility that 
there is some under-reporting of mortality, and we clearly say 
lela 

Q. I suppose, for example, because some people 
could leave the country? 

A. That's correct) I mean, they're all *-~ you 
know, you could conjure up, certainly, some scenarios that would 
fit. Well, people who aren't covered by Soctabesecuriiy pncour 
country, and there are such groups as well. 

Q.° Are they -- “are those ‘groups bimelyytomappedr 
in employed or formerly employed workers? 

A. They might, because they could leave this 
industry whichkis;s0f -course; covered by Social Security, and go 
to an industry that wasn't. 

08 Uphdstindistryni seceveredrby Social Security? 

Now, Ohp@yes;¥totally: -aButsthesvcA-, Veterans' 
Administration, for instance, would not be -- or was not at Bhat 
time. I think it is now, actually. 

Butelégquess *that;®in <addition! to ;that kindkost 
argument, the major support for the validity not being affected 
by this trace problem is pretty much what I tried, and this 
takes a little time to go into. 

There was a, as you might expect -- you know, Ais) 
that low-exposure group there were a lot of these short-term 
employees. You have to remember, again, that sixty per cent of 
this cohort had less than one year employment, much of that a 
long time ago. 

Now, they will have gone -- there's a lot of emi- 


gration out of the south, particularly among blacks; so they 
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Ae (eont"d.) Wouldshavenponesto-ditierentiplaces 
and hard to trace. So the trace was not equally distributed 
among the exposure groups. Among the highest exposure groups, 
which also meant the longest-term employees, the trace was 
best. 

If you say that the overall mortality rates, which 
tended to be what you'd expect (one or a hundred in those 
groups), was really what the others should have been, and we're 
willing to say, as a worse-case situation, that in fact was pos- 
Sible. 

Welle let’ Ss raise the overall mortality im enose 
groups up to where ought to be, assuming that we missed some 
deaths there, and also raise the lung cancer deaths by about the 
Same proportion, okay, we still get to a totally overlapping 
situation in those low-exposure groups of overall mortality and 
lung cancer mortality, suggesting to us there isn't any 
increased risk of lung cancer mortality in the lowest-exposure 
groups, which is consistent with some other studies, as you know. 

Now, the only fly in the ointment would be is that 
for some reason the likelihood of tracing somebody was related 
tolcausescpee lice mortalutyse as) le sardGeandeiegust can te conjure 
upyearter monthstandeyearsmPofrthinking OfSit Nandsmany other 
people in my group -- statisticians), why that ought to be; why 
should there be any relationship between cause specific mortal- 
TEVeanadecLlace. 

And if you will agree that there shouldn't be, and 
there's no reason to assume there is, even in a worse-case situ- 
ataon, thensd) think@onceust 1 eftrwi th? theveonclusion thatwthese 
are valid. 

Now, the finalljudgment’ onsthat will almost cer- 
tainly have to’await this updating! of our study,) and) --- 


Q. Well, when you say there should be no 
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O8. (cont'd. )S@relationship between- trace and 
cause specific mortality, I mean, do you mean by that, that= this 


twenty-five per cent that you haven't located should have a 


: mortalatyithat SOrandom with? ther -=— 
Ree Samelarlyodistrvputed, yeah. 
Q. As what; the general population or the popu- 
lation of workers? The population of workers? 
A.O°Exactlya" SoVthat thosetwho were? lost#in’ the 
10 high-exposure groups should nave a -- you know, a relative risk 


of three times the expected in the lowest; perhaps no. That's 
what I mean. 

MRe LASKIN: Maybe, Mrs Chairman, a convenient 
point to break@for dunch, aneview of the® hour. 

DR. DUPRE: Will you be continuing with your exa- 

18} mination? 

MR LASKINGY  For®4nust9 ae lfetletwhiles™ Mere, Chair= 
man; I should have about another half-hour. 

DR. DUPRE: Now, I might perhaps just ask the 
parties to roll over the following in their minds over lunch: 

55 as I understand it, counsel, we can only meet beginning at 11:00 
a.m. tomorrow morning because of time commitments, and we will 
have only about two or three hours, at most, available for tes- 
timony tomorrow. Is that correct? We have the balance of this 
afternoon. 

MR. LASKIN: We certainly have the balance of 

25 this afternoon; you're quite correct. For reasons of time com- 
mitments, we have to start at 11:00; and leaving aside fora 
moment Dr. Weill's own commitments, I have a personal commitment 
in the afternoon, but that doesn't necessarily mean that we need 
stop. I suppose those are the parameters 

DR. DUPRE: Dr. Weill, of course, permitting, the 


Commission would be open to some time this evening, so let me 
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DR. DUPRE: (cont'd.) just leave all of this with 
the parties. 

Dr. Weill, if it is necessary, would you be able 
tCoespare us an hour and a half sor sovatter, dinners 

DRUWElLobs . OL; course. 

DR. DUPRE: So may I leave this with the parties, 
and perhaps, by the time you finish your examination around 
2:30 or so, the parties can give me some kind of an idea of how 
they would like to plan the geography of the rest of Dr. Weill's 
testimony. 

MR. LASKIN: Are we adjourning -- till what time, 
Mr. Chairman? 

DR. DUPRE: Shall we adjourn until 2:30? 

MR. WARREN: I guess, if I had a preference, to 
Stateulty tt omignt be that tt we couldsrinishstoday, WhiLGRALSeL 
think implicit in what you're saying about this evening, I would 
certainly prefer it, since I would rather not stay over if I can 
avOvGm it 

I guess another thing I might say is, Mr. Laskin, 
at least insofar as my questions go, is doing an able job of 
covering a number of things I want to cover, so 1. think he's 
Going tOsmaxke 1t shorter for sme, sat bedct. 

DR. DUPRE: Well, shall we resume, say, at 2:15, 


and see what 2.2.44 


INQUIRY RECESSED 


THE FOREGOING WAS PREPARED 
FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 


D K WEST 
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DR. DUPRE: Doctor, are you ready? 

DR. WEluue) beam, Slit. 

DReeDUPEES Counsel, will you proceed, please? 

5 MR. LASKIN: Thank you, Mr. Chairman. 

MR. LASKIN: Q. Doctor Weill, just one Pia 
question on this tracing matter. Did I understand you to say 
when you were giving your initial talk that you will now be 
able to, because of the change in confidentiality regulations, 
you will now be able to deal with this twenty-five percent? 

AS DR. WEt LE. 1h Les, tots exter. In hha 
twenty-five percent last time...by the way, a couple Of DOunEs. 
Let me back up just a little bit. That twenty-five percent, 
for instance, today...even under the same regulations...would 
not be likely to be twenty-five percent, if you understand 
15 what I'm saying. It is likely that in different times that 
DrOpOrteion, of lost-to-view group would be smaller, but still, 
Tewould still be very formidable to try oO crace ever yous 
who is not known to be dead...which is what we were faced with. 
we tried it, and as the paper says, we were not very successful 
and didn't have the resources to do it successfully. 
20 Now this time, we in fact know what proportion 
is lost to view because they have told us who they are having 
financial transactions, money going in one direction from 
Baltimore, or in the other direction. Thats Leaves us this tine, 
because we are well into this analysis or Study yeedata collection 
phase actually, that leaves us with thirteen hundred people to 
an trace and about two thousand are now dead, which means that 
the others, the remainder, are people who Social Security have 
told us cheques are going one way or the oLner. 
| So we are in the process of tracing those 
thirteen hundred people. We've done that and we've already 
30 traced several hundred, so that's where it goes. 
Q. You hadsix hundred deaths... 
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A. No, we had twelve hundred in the total cohort, 
six hundred if you limit jreceunich weudid™.tosonly those who 
had had twenty years followup or more. 
Q. Have you...you are continuing to follow this 
CONOGL Es 
A. It's the same cohort. 
Of lie sane COnCEts s+. 
A. Except five years later. 
Q. Okay. Do you have any figure! that corresponds 
10 to the six hundred deaths PiLeur eS: 
Rees or er clon: se 
Oe "Okay. “To return to some of your conclusions 
of your mortality study, can) © Parse of all take you to one of 
your two articles, the first one of which is at tab seven, and 
the table two at page 348. 
18 Foe OO RaAy 
O. “Have you" fi Eted any of (Your data, can 1 ask 
vou, ctorany dose-response relationships, any curves OL. © 
Me Ves Git « 
QO. Can you...what can you tell us about that? 
20 Rem Okayo ee bnank vou for that question, because 
T think it is a Matter thar has relevance to what public 
policy needs to consider, or people who make public tpobicy 
need to consider. 
There has been a lot of discussion ses PyOuU 
look at this figure, which comes from the paper, and we've 
25 drawn some lines along there...forget the lines for the moment 
and remember that there is for each of these observations 
a range dealing with the ninety-five percent probability confidence 
interval, which of course means that at that level of confidence 
the point may be anywhere in between to out of bounds. 
Now, most of the time when people who have 


looked at the shape of the curve recently, most of the tame 
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ae ae Weill, in-ch 
DR WE Tle (cont ass ethat tiey abe in fact 
expressing an opinion, their opinion will be Soucmcaein tne 
sort of language - it would be that there is nothing about 
our data that precludes or excludes a linear dose-response 
Curve for Carcinogenesis. That certainly sis a Statement that 
I could make with these data as well, and if you look at the 
linear curve or line, slope, here you can see that it is not 
only linear, but usually the implication Of a lineal “Line “is 
a that it goes through the origin, that is once you get beyond 
zero exposure there is some increase im eiske, wnat S6e010- 
LOG.cally plausible, the evidence for that to Support Dae 
is not conclusive, I agree with that, but certainly there is 
nothing to suggest that it isn't linear, and this line going 
through the origin in our data certainly goes CHEOUgh ai 
15 the points that envelope the ninety-five percent contidence 
interval for each observation, or average observation of 
deaths. 
On the other hand, there are other lines 
that could be drawn to these tables, and this is true of 
other peoples' data as well. Let me give youa couple of 
a for instances, without necessarily saying that any of the other 
shapes are the correct shapes. I am glist saying, tneresare Ocner 
Dessro latices, 
fet’ s'look first at the cumulative normal lane 
which I think...where's my statistical colleague...can also be 
5k called =thewlogistic line, is that about right? 
Anyway, it's called a generally cumulative 
normal line. This was drawn for me by Dr. Hughes, who is 
the statistician on our mortality work, and you can see what 
| hacpens, here, is that t's a line which ws very Plates ccc 
beginning, the low exposure level, and then it goes up and then 
30/ again flattens out after some large, greater level of exposure. 


Now if this line also says that for every bit 


| 
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A. (cont'd.) of exposure after no exposure, 
after zero exposure, there is some Tncreasouin risk. ,You can't 
ecedi eet el emean, «lt.S not drawn slthat way. but there 1S some... 
mathematically a line would be constructed in such a way that 
there would be some increase in risk. 

From a practical standpoint, I suppose, one 
can question several things. Down here, is that. £1 Scecvee 
detectable, and then the second question which is perhaps 
even the more difficult one is, if it's not detectable and 
it's only theoretical, is it a risk whichsis acceptable. That 
obviously is a question that must be answered by people other 
thanwiustuscientistseralt' sya public. question that requires 
asebroadt input. 

Someone might say that a logistic. .and. tints 
again, this line constructed passes through all the ninety-five 
percent intervals...possibly one might say that this tineerilect 
is a threshold line that below some point here there isn't any 
risk that we could ever measure, and therefore perhaps it's 
a risk that are similar to risks that we take inemany ocler 
walks of life. That‘s not necessarily what I am suggesting 
is’my Opinion, but gouas certainly an opinion which might 
evolve. 

Then finally, there is a true threshold, 
that linear dose-response relationship, which is the dashed 
line;ssawhich»says that at, some, Jevel of exposure 4 .et Ss say 
this level, there is zero risk, no ieauctan nlstalou welts te Malolshet vasbcy,< 
only increases beyond that. 

Well, our data would be consd stent with. ona 
Linegas wel. 

Now, I don't know whether I've uncomplicated 
or complicated the situation, but I hope T shave, done at east 
one thing...that is, indicate to you that So tmiat ome Lone 


shape of the dose-response curve in that very low part of the 
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A. (cont'd.) curve, that low-dose part of the 
Curve, as very ditficult, that because of the methodology 
available to us there is going to be uncertainty, and in this 
case we call ‘that uncertainty ‘confidence limits’, and then 
you have to decide what the most likely part...most likely 
shape is. 

It certainly seems to be clear to me that you 
have data up here in this range...and we all have data in this 
range up here...and just because that relationship is 
relatively linear, and many people have shown that, the Quebec 
Study, Rnteriine, and so forth, that doesn't necessarily mean 
as this cumulative normal curve shows, that is relatively linear 
here, 1t doesn't necessariiyemean thatreit, 2s lanear to the 
intercept. 

I'm sure there will be some comments about that, 
or questions. 

MRT @LASKING 9) O. "L, take 2l oneror tne: things 
that having a linear curve throughout does for you, is that, 
Preyou will, 1c 1s) a more Conservative estimate Ol coin ances c 
provides some margin of safety, I take it? 

THE WITNESS: A. Yes, the most conservative 
estimate, the shape of the curve. 

© hes ToVchac OnevoOt=ctie Comper uImmGg LeacOlis.... 

A. Well, I mean, that's the most conservative. 
I suppose even a more conservative one is, our data won't 
fitethiis, wandetiat (> CO, scay tiere 15a CONVExXLLY Upward, chat 
it takes a very steep increase at the low end of the curve, which 
would overestimate or at least make the risk appear even greater 
per unit dose at the low end than later. Do you follow...? 

Q. A kind of reverse thrust? 

Reyes Coatse tte Ligne. isositeton tithe 
most conservative shape that you can imagine, but of these 


three it is the most conservative. 
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Q. Is that one of the reasons why numerous 


people postulate a linear dose-response curve? 

Ae @Counsels that era nard question. That goes 
to’ motivation. I- would say that that probably is a reason. 

OD. eWeLle thene lepine VouTdowneas a Statistician, 
but can you explain for people here what a cumulative normal curve 
Lise, Explain for me? 

It's¥seme kind®of*locarrttnimic’ calculation? 

ASGWellG@itts ayshapes..l quess the hearings 
10| don't provide for someone inthe audience that could do this 
becterrthanel> to explainvit, or*dotney? 

OveEWelL sul tamacel Ve 

RABtUtinatelye eAllLeriqnt. “Lf juste yl mean it 
has arn eseshaperot, tuis soute, Puttact, 1iinas t= ft “cthinkva™= lot 
of proportions tend to have this kind of shape, but there are... 
2 in fact there is a small increase at the low end, and again 
asesmalliincrease wat the high’ end,;#and at "thergreatest “change 
penrunit, whateverfis¥onethe other axis, isin’ the middle, and 
int shas 4alesiqmoidal ‘shape; 

Now, ‘that's statistically not a very satisfactory 
explanation, I*mésures’ That's *as*much™as I can tell you~ 

Ow Wouthiadsavolide peceariier wn your original 
presentation where I believe you showed some kinds of dose-response 
relationships which weren't as smooth, which kind of had a jag 
to them? 

Awe Sure rand stha ts! the “nature of the beast, 

25; because all of our points are derived from imperfect data, 
and that's points dealing both with exposure and in biologic 
response. 

As a matter of fact, quite from being disappointed 
in how they sometimes had a...what did you say, jag? 

Q. I think you called them elbows yourself. 


New, Elbowss. .ouiterapart from disappointment 
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A. (cont'd.) stemming from that, I am always 
amazed, in fact, they tend to look pretty good. Well, one way 
of explaining the elbows is that below thatelevel there is no 
effect. 

Tadont tathink. weshave. 20 weallys thinks is, 
Ate this: pointe time, Unita PracOM Saye epocil, © Alsowed, to a0, cnis7 

Ove Olle. 

A. Yeah, the curve is something like this 
and this is the so-called elbow. I don't. think at«this, point it 
is fair to say that the possibility at this low level of 
exposure there is no effect. T meamthat cextainiy isea 
possibility. Lh,you wanted the alternative. 

Another alternative is that we can't detect 
the effect. That it's there, but our measurement tools are 
not sensitive enough to allow us to detects the effect. 

One of the possibilities is that, ves, indeed, 
as terrible as this sounds in some quarters politically; = that 
there is a level of exposure that does not im. fact’ Lead@to 
some adverse health outcome, and I think we have to accept 
that as a possibility. 

After all, we are all exposed to radiatvion. 
Theoretically not everybody has adverse effrects from that 
irradiation...or maybe we can't detect ey 

Q. Dealing only with the industry that you 
have studied, the asbestos cement products, are you prepared 
to venture any professional opinion as to whether there is that, 
I suppose, threshold below which there is no excess risk? 

A. I am prepared to say that the risk at 
levels below what we have measured, or estimated,) to be a 
hundred million particles per cubic foot years, the response 
is very small. 

On the basis of our studies of morbidity and 


mortality to date, it's a risk we can't detect. 
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ero ee Wetll, ~an—ch 

A. (cont'd.) Of course as our work continues, 
webllibe able®towampilmty on that, confirm it or reruce 1b, and 
we won't be afraid to do the latter if the data Gon, te suppocte lt. 

@y BCould wet atterethe hearing, could we have 
the liberty of making at least a copy OLethac document? 

A. I've got the paper on all these Antiet Lie have 
them copied for you and return them...or I can even ado tiem tere, 
if you want. 

MR? SLASKIN: ©Can™ lie... im knowelr.sUffen. has a 
question by way of followup...can we, Mist Gor tie: Tecord, 
makeethat exhibitenumber eight, which ais, I°take 1t; the 


dose-response curves that you have fitted to your own data: 


EXHIBIT # 8: The abovementioned document 


was then produced and marked. 


DR OLUREFEN: Mire Chairman, sjuSt. aS a more generic 
Suggestion On this,score, f think it might be useful when we 
have slide shows such as this, if we have new slides, generally 
to make them exhibits, because I think it will make a cleaner 
record. When a witness is talking from a slide or a diagram, 
it's awfully hard to reconstruct it once you go back and read 
the transcript, unless there is a document to TELE mato. ap 
think a lot will get lost to posterity or whatever, LE gw o.com. t 
have some record. 

MR. WARREN: Mr. Chairman, just as a matter of 
information, on my presentation all of the charts and figures 
do in fact come from published articles. This was the taal 
thing that I showed today, that does not. 

MR. LASKIN: In response to Mr. Warren, because 
I think it's a very valid point and it's one Miss Kahn and I 
tried to anticipate, there is a difficulty in reproducing slides 


in a short period of time if the particular person who brings 
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= oF = Weill, in-ch 
MR. LASKIN: (cont'd.) the slides iS Tivetesitiece 
position to leave them. 
With respect to Dr. Weill, because of the very point 
5 that he made that all of his slides were already reproduced in 
his articles, itdidntiiseemeto: me copbegnecessary EO rates 
witness. 
But to the extent that we can, yeS, We will 
try to accommodate the Commission. 
MR. WARREN: Again, I don't want to be 
be procedurally...I think that the sentiments you are expressing, 
I agree with a hundred percent. We should do the best that we 
Gan here. Thist@is momrautormal seyiaktox anything like that, 
but I do think from everybody's standpoint it is better to 
have the document to refer to in the future, when we are going 
15 back and looking at transcripts. 
So I think we are saying the same thing. = ewe 
would like to see this one as an extitbat< 
Big ee Serr 
DR. UFFEN: Just a little followup on this 
exercise. I think it was about the third or the fourth slide 
20 you showed this morning, it was bmjemandiwhite, teynad) three 
sections on it and down at the bottom there was sort of a total. 
I was curious...if I remember it correctly, 
it actually showed a negative. Not just sigmoid-shaped curve, 
but your actual data had the curve. It would appear to be 
GiranGce. 
2 DR? WEILL: NO} Ttwrsnec strange: 
DRELUBFENSH Tsiak real: 
DR. WEILL: It was real. You are quite correct. 
That is exactly what it did show, and it's not at all unusual... 
DR. UFFEN: The increased dose...the lower response? 
30 DR. WEILL: =es+tor the highest exposure...yeah, 


because there is a survivor effect. 
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es Weill, in-ch 
MR. LASKIN: Can we put that on the projector? 
DRawUFFEN: Thats Tthe sone: 
DR. WEILL: I think that may show the point. 


Does sit .-.42 

DR. UFFEN: Just at the bottom of the chart. There 
tas’. 

DREMEL hie! Wives methnat! seri ghteaewe Wea therseis 
a pilacghte..of course, those differences are...you remember, that 


comes from the same work that has the confidence limits, 
so obviously the confidence limits of these are going to, you 
know, be like that. 

MR. LASKIN: You are fitting the means there, 
tetake 1? 

DR. WEILE: These are just the means, that's 
Correct. But nonetheless, 1) think the, point Sica Good. One, 
that sometimes you do, in your highest exposure group or your 
longest exposure groups, get a aiprdown ane Chevry 

DR. UFFEN: But what about that second point 
which is down in the low exposure, and yet it produces a lower 
response for a higher dose? Is that real? 

DR. WEILD: Do you mean this? 

DR. UFFEN: The second point from the left. That 
one. 

MR. LASKIN: Just for the record, you are pointing 
to the chart on Risk of Respiratory Malignancy, and the point 
AteLuUcty) Lomas nundreds degrees , total dust exposure. 

DRe WELLE: eAlletTewould;pagainyehave to say there, 
is that the preision with which that measurement can be made 
has some bounds on it, and that kind of difference Seno tara 
Sagnimdcantiwditferencers@inere is a tremendous overlap in 
the ninety-five percent, and I don't thanvethatwitharcenastany 
meaning. 


DR. UFFEN: That's not the Sty LG) ieee oo 
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DR. WEILL: (None that 16n'teest misorny, I thought 
you were referring to the...see how the prevalence of irregular 
opacities goes down in the last...that is not an uncommon finding 
in thisekindrofowork. 

MRL a LASKIN:#@ That’may® be ,yDr.-Weill) one slide 
which we may not be able to find in your ateircless $iewonder if 
there is any possibility that we Sould at. least arrange? for 
a copy of thatiparticular slide? 

DROLWELLL-® Sureue illite lle vyourwhat!T "ivdo. 

I have another one. Can I just hand you this? 

MR. LASKIN: Thank you very much. 


Exh bi teonine. 


EXHIBIT # 9: The abovementioned slide was 


then produced and marked. 


MR. LASKIN: We'll get it reproduced and Cees te 
Ot. 

DRISWHILIZOGCIE Ieédonm'tt have® another one, I may 
have to ask you to send me a copy as Welt emMlfthinkei des 

MR. DLASKIN:®’ Can! yout gust, while) we're on* the 
point Dr. Uffen brought out about survivor effects, can you 
just tell us very briefly about that? 

DRO WELLL: | Yes. .BOtEn in cross-sectional studies 
and in longitudinal studies, the finding of disease depends upon 
the participant of the cohort being there for you to measure 
disease, or being there for us to measure disease. 

In certain instances or often for reasons of 
disease, but they are other reasons, such as#®.for anstance, 
somebody being transferred out of an area once x-ray changes 
occur, or whatever reason, the population that you are studying 
at any given time may have some of the people of greatest interest, 


not there...either because they have become i TRande possibly. died 


87 (6/76) 7540-1171 


ae - == q 
pa ne see) send gen) eae ca 
<o ssdeleveug.ett sital toe. . W029, <2 pnriwt]etes sion vd, 


SUPNGIT \Hommccone: aa 20n 2b salt... RN RHE Cchsdop 2<ko:2490 


hiGw 3c Gcacx erHe vr 
oe Shble. ate ere. eee yan fect cyTNaAL it 


if -yebrow T .galotsie rity ab batt cd afgn.ed yor Yao Sw voiiw 


702 Sprites despl ta floes ew 4i54 wibPidfesbs ven &! sis7i: 
Se5i lavshlg3tasss. 3608 >> yop < 

(Ob L5°T Jaw say ifasIny 302 ‘0?tos 10 
Teta? Gay beet seul Dene. .are Veritous sesii 1 

ou yee wey Aned? cht wRAA oH 

oSebey oi Hicker 


av shile benotineweveds BAT +24 Peg ee | 
‘Retuam bee buseborg naviz 


B76ir9%59 Ons beoybeagss $2 gep,El'aw <+Wiaded os 


yao 1 900 teljots eved d'foo 7 22 =Taw a4 
“Oh L Auidd 1 . Blew Ge ggeo © ed BYee (6S Woy. dec cd weds 

ead fo st’aw aelidw «gene: VOY hal *MLABAT ei 
SOY ORS .22202is sovivtus sheds du0-giisserd asliu . so integ 
Toss juade }i Pei Stew Go Lies gen; 

soibyve iéc0tzoee~esors ms AdoOe nds t “a0 
noqy Ebnaged sases]S Yo pnihabt-wid qesthuge fenipysipook »f bas 
swesom OF voy 30% asked? pried dxoes. sf0 40 Sheeeol sauce. oct: 
-SRsecib euvssam oF Ey 307 S990), palSd-so .seeacih 

20 sn0kess 302 asdio 1m EscnAdeDE F 
s90Rb T1252. 403 san Go0— saaonaea sntaa 


2 


us: wed? su wenuenss 


- 84 - Werth, .20-Ch 

DR. WEILL: (cont'd.). of their disease, or for 
some other reason as I have mentioned. 

Now, the. survivor effect 1s.a little less likely 

5 to be very troublesome in slowly-developing low-latency problems 

such as asbestosis, because very often people aren't suddenly 
aware that they have an illness and they leave the industry, 
although at some point that is certainly likely to occur. 

As far as malignancy is concerned, that is 


a problem, and well, it's a problem that you probably have 


uh recently heard about in terms of retirees and whether or not 
at age sixty-five, for instance, some people might already 
have developed an adverse effect and left the industry, and 
thatesouw Of thing: 
So it's a real thing. It's particularly important 
fe to a group like mine. We have as large an interest in 


occupational asthma and airways diseases, and if somebody is 

aware of wheezing, acute shortness of breath everytime they 

go into a plant, they are very often likely to recognize that 

and know it's causal association and leave, so that if we go 

into a plant manufacturing, say detergent enzymes, and want to 
20 find out how many people are affected by sens teEzacLon sand 
exposure to this sensitizing agent, we are going to underestimate 
the risk because some people will have left. Ti ait siete 
SUGVUIVOLEehleCr. 

MR. LASKIN: Q. While we are on effects, I take 
it there is another effect that is common in some of these 
articles, called the health worker effect? 

THE AWD UNM oot ln LoS. 

Ou we DO tetake pe etrom thar | that to, the exten. 


25 


that you are assessing relative risk by using national mortality 
data, or indeed any data that isn't occupationally related, 
29 that you may underestimate the risk on the theory that workers 


by and large are more healthy than the rest of the population? 
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A. That certainly is a possibility. Well, it's 
one way that we might account for our low SMR's, standardized 
mortality ratio, that this working population is in fact healthier 
than the comparison group. 

On the other hand, most people think that tne 
healthy worker effect has some sort of finite end, so that it 
doesn't last forever, and at some DOLNt... cen, fifteen or 
whatever years...after work has ceased, you should no longer 
7 ber tinding that. 

Q. Can we turn the page on tab seven to page 
349, and right at the end of the first full paragraph on the 
lefthand side, you indicate the possibility that mesothelioma, 
the tumor you are referring to, has been underdiagnosed in 
your study. 
15 A. Well, we think it has, yes. Of course, in 
UGG0 seactention was first drawn in the literature to exposure 
to asbestos and this tumor. It took certainly into the mid- 
Set res seit NOL cue Tate-sixcies, Lceally, for thereto be 
general appreciation. .-and Dy general I mean physicians 
around the country, this continent, as well as western Europe... 
20 really understand that there is an occupationally-induced 
tumor called mesothelioma. 
Now during that period pathologists were not 
really totally attuned to this diagnosis. It's a Gi tree. @ 
diagnosis. It was then, it continues to be. In summing up 
25 the asbestos part of the Leone conference, I indicated that 
it has been somewhat of a disappointment that even the 
mesothelioma panels that are now operating in Canada ance tne 
United States and in Britain have not really been as helpful 
in reducing the interobserver variability, the variability 
in diagnoses between one pathologist and another, in many 

30 instances for this tumor. I think fora long time there has 


been underdiagnosis. I think some of that has been catching up. 


| 87 (6/76) 7540-1171 


; sitter: Mtetwa tat Voi eb Tom 
: - = ’ a > 7 . 7 7 be ‘ 


oe ~~ . uot MaalPAGe.* S14 getts = |F” 
2) Seg tare qeaite atgdeg shan ‘heselenieie sit a | 
a. oh Gi | » SCENES “to. S254 demrears nyt “S535 Si An iy Fee oe 


te nee nes hei bee ae 2s na eter Oe Seed FT * hk ere 
S9GNs. Or btvetts Wefy) \hedees bed e8Sw Yoite. yn < 


Je2 2 
OP 
ery co tev oes ne god ops a 
air as RlesBang Elut gees acy. ty hide OAS Je Seis bas eH 
OTL ety awn Dede yeh Melamed el) aoesihich poy oe dowdy tat 


ot Soeonpelbrefsiy mec bed, . cof, VOlsvetes Sth ser! jx ‘4 


&.| ySersc> 20°. sey .abars? Bares we .ifoW .A » 
; whos OF SSUSRIS3 EL, AS wh geri ga9FY wee gj ss.°s 0207 
“Gin ad) otek ylajdives Gand’ SE" 2 patted Si0? Cas! ecityos 
O6 6s ox9d) ‘aod” el ies esol tife-erni sii joc *) +t 


mflo lay hy ween & Lareahp “s Sree sRodta ives. in fa 
SQUTHE nistasw as She eq rend a8 elds ITeSRLGy O12 | Pao 
Semihe lati esos teiones fae ed cae baste melas vile. |* 
‘ Sno bieds ceed belt fy toes 
100 Gey Soe tpelotred biiey ends Pirach wou 
Sleerizis a o's! ‘Biadeysi® 22% oF baana3a od Cie Joep 
% Peas AE 9d oF BobRiReo FF) lnddd Rew ET Juntos, | 
‘ttle teres Bal 1 . dondirevase Sion et 36 3thq Bavesdsn ons 
‘S2 reve dads Sreminitqqesin ‘a Se Fekwonon Wend son 4, 
4 bhs AbSteS Gt entjexmed Woo ss6 e ‘SIBMR, emaitodiccen || 
| Magen as ead -ytteds ortalenlbendicel ss our ncoraberte 
‘gt ee i sbephn adte cone tasmeacauetan 
D alld aa | ligenbi eas ee _ as 08 ee mt ra 
- | ar A aoe eae i 


Pi 


outs 


= 
akties . 


pes 
' "aap! 


? 


10 


15 


20 


25 


30 


- 86 - Weill, in-ch 

A. (cont'd.) I think there is a more general 
awareness. Ji. think, the difficulties ane becoming better 
recognized. There TSe Oo tCouUrse jac tremendous public interest, 
and that includes physicians, and that includes pathologists, 
Publica ncCerest in asbestos-related health effects, mesothelioma 
has been talked about quite a bit. Famous people like Steve 
McQueen get mesothelioma, everybody reads about it sisal qelet=: 
newspaper. 

So that there may be not just an appropriate 
amount of number of tumors diagnosed as mesothelioma now. 

One might even consider the possibility that there is some 
overdiagnosis in mesothelioma, and. thas in. tecu, nas. peen 
suggested by some of the work of the panels, that have not 
confirmed as many as fifty percent of the suspected cases 
submitted to them. 

Q. If you misdiagnose it, what are you likely 
to diagnose it as? 

A. .You can goin either direction. »*ou can 
miss it and consider it a metastatic carcinoma and not 
recognize it as mesothelioma, or in the other aireeceion fue 
most likely thing that mesothelioma...a tumor diagnosed as 
me@cothelioma...cthere 1s not vase libel yaLo be...terrible syntax, 
but L apologize. ..1s,an adenocarcinoma, which has a tendency 
to spread widely along the pleural surface. 

So there are in fact likely to be a number of 
cases, particularly people who have been exposed to asbestos, 
where the diagnosis would be in error. 

There is one other point. I have alveadveandrcaced 
how difficult it is to make the diagnosis. It's difficult enough 
if you have tissue obtained surgically or by some other biopsy 
method, quite difficult, and there are those people who believe 
that the very.....the most credible way, valid way of making 


a diagnosis is at autopsy when a primary tumor, particularly 
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A. (cont'd.) adenocarcinoma elsewhere, has been 
totally excluded. Autopsy rates everywhere have been decreasing 
considerably, in our country, in yours I'm sure, certainly in 
5| western Europe, and that, too, may be a factor inearelatrve 
overdiagnosis recently. 
It's a possibility. But we think there were more. 
Age a matter Ofeiacty since the cutoff on this study we have 
been made aware of more mesotheliomas. I'm almost sure islgvene, (olbbe 
< updated mortality study will show more than two mesotheliomas. 
10 Not almost sure, am sure. 

Q. Does the evidence still suggest, or is the 
evidence differing as to whether mesothelioma is very cause- 
specifically related to asbestos exposure? 

A. I think it's related to asbestos exposure 
ie in a high proportion of cases, butrnoteall. 

Two obvious points come up. One isrthatetheretis 
endemic in a portion of Turkey, the country Turkey, where there 
is no industry and no asbestos, but mesotheliomas have been 
present for generations, and perhaps centuries. We've been... 
I have been involved personally in the WHO, IARC effort to 

20 deal with evaluating the fiber effect in this rural population, 
and recognized by the people there locally in conjunction with 
the mineralogists in South Wales and in Parichue thatotnere are 
fibers in the soil and in buildings built with this material. 
They are called fibrous zeolites and the specific fiber is 
an erionite fiber, and the mineralogists that deal with 

3 fibers in tissues have demonstrated there erionite fibers 
in the tissue of inhabitants of Kahrane, which is a biet le 
town there, who have mesotheliomas. iSoity lsta nonasbestos 
fiber which presumably is etiologically associated with the 
development of this tumor. 

30 Then of course the other bit of evidence is, 


that no matter how hard one tries, and people do try very hard 
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A. (cont'd.) these days particularly in cases, 
no matter how hard one tries, in every series there is a varying, 
but at times substantial, portion of cases of mesothelioma where 
no @cupational, no residential and no domecility area exposure 
to asbestos has been established. 

Q. Which may suggest there may be something... 

A. Some other causes. 

Oe eieceke atc zeolite, for example, we dont 
have that in North America, but... 

A. We do. 

QO. We do? 

AL ORS a Matter OL .aCl in. 

DR. UFFEN: Water softeners. 

DR. WEILL: A. We have fibrous zeolites. in 
fact we have specifically those eronite fibers. You might be 
interested to know that in some of the tracks where they want 
to build the MX missile track system, there are such deposits. 
It says something for our defence department that they would 
publish the maps of where we are going tO pul these tracks... 
I'm not sure what it says, it's inappropriate for these 
hearings, perhaps, but...the track was published, the map, 
and the geologists, mineralogists, at either Vale Or Princeton 
said, my gosh, they are going to be digging Eriogne Cheougn 
some e@rionite deposits, and actually made this known to 
government agencies and local people and so FOLtH, and enere 
was a little stir about it. I'm not sure anything was ever done. 

But the point is, we do have, yes. 

Q. But I take it, at least from your readings, 
that if you've got somebody occupationally exposed to asbestos 
and that person develops mecothelioma, it’s 2@ pretcy sare 
assumption that there is a causal relationship between the two? 

A. It's my judgement that that tumor should be 


considered attributable to the exposure in the workplace. 
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O. 7DOnVOU. =. 

A. Again, based on probability. 

Q. Do you make the same judgement with respect 
to asbestosis? 

A. No. Not simply exposure, because in contrast 
to mesothelioma, the background of lung cancer in the ctvilized 
world is very high, extremely high, and increasing continuously. 
It accounts for essentially most of the increase of cancer rates 
in recent times in North America and, I'm sure, in Britatneas 
well. 

Now having said that, one would think...and I 
think most people would agree...that most of that increase is 
related to smoking. Now, some of those tumors, and probably 
the number is somewhat in question, a former secretary of 
Health, Education and Welfare made some estimates and others 
have not agreed with thowestimates..and I worm kt Coetern Go 
that...but the point really is that the overall impact of 
lung cancer incidence and mortality in the two countries is 
going to be only in small part, in imy judgement, im ‘the 
judgement of most people, due to this soccupatlsonal exposure. 

So we are left with the question, well, how do 
you tell when a lung cancer should be considered attributable 
to the exposure? For some of the reasons that I've already 
mentioned, primarily because I think the level of exposure 
which is associated with this increase is also a level of 
exposure likely to produce some evidence of (ibuoswe ewe co has 
been my conclusion, and this is a matter of publi clirecord? and 
it's in papers and things, and it happens also to be a 
conclusion. ..d!@menotealonesin this.&ha@ don’t pretendto be. 
This is also, I think, the scheme used in compensation boards, 
pneumoconiosis panels in Britain, that for aixtunone toube 
considered attributable...a lung cancer to be considered 


attributable, there has to be some evidence of asbestosis. 
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A. (contd.) Now, unfortunately that is not a 
perfect way to make that judgement. I would say almost 
certainly, because of variability, there will be some unfortunate 
individuals who have an asbestos-attributable lung cancer who 
don't have evidence of asbestosis. But the tumor doesn't say, 
I'm related to asbestos. You have to use some guidelines. 

The only reasonable guideline, short OL 
counting every lung cancer in a smoker who has also been 
exposed to asbestos attributable, Shorty Ore dO Nop fiat ean. 
think then you would have to get into the question of is one 
day's exposure enough, or two days' exposure, or half a day or 
an hour, going through a tunnel? You know, it Gan eee ey 
OPT eeu Lis. 

So I think my suggestion at the moment, UCL 
we have more information, is that those associated with asbestosis 
in fact are the ones that you have the greatest probability of 
saying that they are...acclrately saying, that they are 
asbestos-attributable. 

Q. I guess we come back to the question then, 
how much asbestosis? 

A. Any amount that a radiologist or a 
pathologist is willing to say is asbestosis. 

O. On, thesbasis of his or her professional 
*udgement? 

As. Les: 

QO. Is there any way that one could conduct a 
study to ascertain medically or biologically, Of 26 Chere any 
medical evidence that would link the two? Is there any 
biological reason that would link the two? Any reason in 
the cell structure or anything? 

A. Of course that would be from the standpoint 
of the sort of analysis that you are inquiring about. 


That would be desirable, most desirable, if there was something 
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ee MD ce Weill, in-ch 

A. (cont'd.) about an asbestos-related tumor that 
made it identifiable as such. There has been a suggestion from 
time to time that one particular cell type in adenocarcinoma 

5 seemed to occur in greater proportions, somewhat greater 

proportions, in asbestos workers than in the general population. 
That's a statistical...and it was a modest increase a 
situations where this was suggested. 

But in fact, all kinds of tumors, the other kinds 


of bronchogenic lung cancers, also occurred in these workers, 


a and if you say that adenocarcinoma is more likely to occur, 
what happens? Then you say that if he develops a squamous- 
cell carcinoma that it isn't asbestos-related? I would be 
no more willing to say that than to say that the adenocarcinoma 
was. 

15 Again referring to my summary comments act, Leone, 


I suggested that it wasn't very helpful at this point,in time 
to direct a lot of energy and investigative resources to the 
cell-type question, because it certainly isn't going to answer 
the question in one individual, And Al dom Cotenaiised =o, Golnd aco 
help us very much to understand asbestos-related carcinogenesis 
20 generally, either. 
Q. So then what you are saying is that there 
isn't any...correct me if I'm wrong, but PStLieral ee Owsey, 
that your conclusion is that there may not be any medical or 
biological way to link the two, but that a fibrogenic dose 
5 seems to be about the same as a carcinogenic dose, and 
therefore it's a reasonable.. 
A. Or maybe lower. 
Q. Or maybe lower, and it's therefore a 
reasonable way to proceed? 
A. Yes. It's reasonable. I think it deals 
30 with probabilities. It will perhaps be inequitable to some 
people, as most of our systems are, unfortunately. It's the only 


: way that I know to deal with ce ste vaseecy cesmailar 
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Oo (CangweustecarryeOne inet s arricle fo page 
Spe ¢4 You talk in the last paragraph on that page and going 
over to the next page, I think you talk a little bit about this 
deactivation process, and I think, it indicated even that there 
is some experimental evidence to suggest that such a process 
may take place, that the host may deactivate, I guess, the a. 

Ree LO Some Texcent 

On wee es CalLCiInogenicicy, Or Ele wsubstance. 

oes. 

Oe) a@an youve laboratera Little on that for us? 

Awe NOt sreally 6 STheccitation 15 from Ur. 
Cornfeld, who in fact was reviewing the subject in Science 
several years ago, and simply it is the suggestion that the 
process of carcinogenesis is not an irreversible process 
necessarily. That there may be carcinogenic influences that, 
to a certain level, do not result in ja tumor. 

Now, it that were to occur. “sang by the yway, 
let me hasten to say I am not an expert on carcinogenesis, 
on basic mechanisms of carcinogenesis, but putting it in the 
terms that I understand it, it's possible that certain repair 
mechanisms are operative, as they are with other biological 
processes. 

If you and I cut ourselves, certain things 
happen that ultimately ends up in a scar, which puts the skin 
back together again, and no harmful effects, long-term harmful 
effects occur. 

If we develop pneumococcal pneumonia, we may 
be very sick but we end up with an essentially normal lung. 
Nothing, not even a scar necessarily, has OCCULFeEa aLter that 
severe infection. So it isn't totally biologically implausible 
that the carcinogenic process may also, to a certain extent, 
have as part of .it a repair mechanism, an ability to reverse 


up to a certain point. And that's all we were suggesting here. 
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= 93 Wests epic 
Ole Going. tO tie next yatie OClet side of the 
page, the first full paragraph. You raised the possibility, 
or raised the fact that others have suggested the possibility 
5 that there may be a differing risk in terms of health effects 
as between mining and milling on the one hand, and manufacturing 
of asbestos on the other, and there appears implicit in this that 
the farther away you get from the source, perhaps the greater 
the risk. Is that a proposition to which you, yourself, in 


your professional opinion subscribe to? 


19 A. Yes. Do you want a simple answer or do you 
ausorwalt a transparency: 
QO. A transparency is always helpful, Dr. Weill. 
A. If you allow me to take a figure from the 
Simpson report...I suppose everyone here knows about the 
oe Committee on Asbestos that was published, a couple of volumes 


of readable and unreadable stuff...if you look, probably there 

are a couple of points here. We might even get into a new 

study that has not been published. 

I have drawn a couple of things and I'm going 

to hasten to show you what I have drawn. But what I have not 
20| drawn is the following dose-response curves for the respiratory 

malignancy. This bottom one, which is the flattest one, and 

that is...by the way, this is really the key figure of the 

whole report. I mean, it indicates what the risk, lung 

cancer risk is among the studies that were available at that 


times =but two l've drawn in, ours and the Charleston one 


2 were not available. 
Okay) tne lat one 15 tne McDonald Quebec 
asbestos miners and millers. These two, this one and this one... 
GO” “fet s just identity those for the record. 
So the flattest line is McDonald? 
30 A. The flattest one is McDonald. 


Of JhLi right. 
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A. The next one that Vs pare.oL the actual 
figure as presented in the publication, and the one after that, 
are two derived from Dr. Enterline's work. The flatter of 
Ehe, CWO sacle OLS closest to the Quebec one, are the production 
workers, and the steeper one are the maintenance workers. 

Our dose-response curve is right between 
Enterline's production and maintenance workers, which should 
come asanQ, surprise because’ our cohort in fact included both 
production and maintenance workers — again, an example of what 
10 I would consider remarkable comparability among die rereny 
studies when we all have such doubts about the imprecision Gib 
some of our data. 

Then...so here we are getting further away 
from the miners anc millers, for manufacturing, and then 
the question of where the end product user ives, "oO, One 
MY really knows because for insulators there isn't any good 
dose-response information, nor has there been any real 
suggestion. The estimates that we have, or have been suggested 
to us in terms of average exposures, would put their dose- 
response curve something like this. But obviously it would 
20 be on this side of the manufacturing...on this side, steeper. 

(ae on Ses GebiUKOLS so car 

A. Insulators, right. He doesn't have 
individual reconstruction of dose, but when asked what the 
average exposure of his insulators were, the numbers that 
he comes would indicate a very hagh risk indeca OL a 
25 relatively low level of exposure. 

Now, I'm not presenting his data and I'm not 
going to make a judgement about His datas. Lom just saying 
Hhat pein efact ints, dose tes pole. curves were available, cae 
would be somewhere over here. 

Oomacold preven be to the left of the 


Charleston data? 
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a. VThat Ledon & KniOw. 

Oe Arie right. 

A. Then we have the second...so I've drawn the 
New Orleans one, which I felt would be of some help, hopefully, 
and then I've drawn the later study, which is another study 
of a manufacturing cohort, asbestos textile manufacturing in 
Charleston, South Carolina, presented by Dr. Dement and not 
yet published, in Cardiff. There is a preprint of his paper 
available. You assume you have it? 

Oe MILl Ss in stactaltready exhibit fLouLr in CHese 
proceedings. 

A. All right. If you draw his dose-response 
curve for lung cancer, on the same figure, this is what you 
get. Frightening, Obviously. It indicates, 1 ‘Suppose, that 
one needs now to understand, and this process has begun, why 
his exposure-response relationships are so different than the 
others that are displayed on this figure. 

Basically you have several Options. One 1s 
that exposure was not appropriately estimated. Another 1s 
that response wasn't, that's a little hard’ to figure, it’s 
a mortality study which generally should be accurate. 

I don't know, I have one or two other things 
that I might just tell you about this study to indicate some 
possible problems but Te may Ob may nol ve appropriate to do so. 

But anyway, getting back to the original question, 
why I came up, is that what information we do have does 
suggest an increasing risk from the mine to manufacturing 
and ultimately, probably, to end products. 

Q. Have you got any... 

Re etdeaston why this Ise 

Q. Explanations? 

A. I don't have any explanations. There are 


some ideas, I think others have had ideas. One is the 
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BR. (contid.) possibility that as you go further 
away from the mine, more and more is done to the fibers. SG 
not sure there are any good studies, quite frankly, about fiber 
dimension and distribution in these various aspects of the 
industry as you leave mining and milling and go through 
manufacturing and then to insulation, application, sawing, 
mixing, tear-out, which of course is another important 
exposure, whether or not we know what happens to the fibers, 
whether they get thinner. 

10 It seems to me that the more you do to them, and 
because of the natural qualities ae asbestos; Lit is avelyelinely 
that they do in fact change in their physical dimensions, to 
say nothing of what they might absorb on theirm Surtace. 

So I really don't know, but I do believe in 
conjunction with others, that as you get further from the mine, 

ie the risk seems to be higher. 

There may even be a substantial difference in 
risk in various aspects of manufacturing. There are asbestos... 
who knows, it may very well be that the risk in textile 
manufacturing is larger than it is in asbestos cement 

20 manufacturing. The only thing that makes me doubt that is, 
based on something I've already shown you earlier today, 
and that is the Roachdale plant is an asbestos textile 
plant, and. the risk of respiratory cancer in a similar portion 
of the cohort followed long enough AndeSOLLOlCLn miletoueLle 
study and our study is remarkably similar. 

25 So there are still some questions about that, 
but I think there is a different risk related to processing. 

Q. Just dealing with the industry you were 
studying, can I take you to your summing-up areicle. ac 
the Leone Conference, which is tab twelve. On the second 
page, page 868. Inthe second full paragraph you there refer 
to the fact that some consider that that industry may differ, 
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Q. (cnt'd.) perhaps in part due to altered 
surface properties, or possibly because asbestos fibers may 
be coated with small calcium-containing particles, 

Rew Letemesbersure thabeithstcbearty understood 
what my responsibility in producing this paper was, and that 
was to summarize the work presented at that meeting and not co 
give my views...although at “pmegs andaltthink ittisrelear 
where, I do give a view or two. 

But the point really is that in thishinstance, 
this is an example of summarizing, commenting on a view 
expressed by others. I am not a dusthphysieiste@and’s® can't 
really respond to the validity of this hypothesis, but HeLnAS 
been suggested more than once in the past ‘that asbestos in 
asbestos cement does in fact have a eoating, and that that 
coating may make it less pathogenic. 

There has been some animal work, I think iin 
baboons in South Africa, which tends to support that possibility. 

I would hasten to say, however, that people 
in the asbestos cement manufacturing industry are also exposed 
to pure fiber. I think you can see that in the early phase, 
in the forming phase of the process before the sheet is made 
or the shingle or the pipe, or whatever, thatasoresol 
argument wouldn't be operative. 

Q. Is one of the conclusions out af fa brect 
this that you should be wary about applying the kind of 
relative risk assessment that you get in one phase of the 
industry, to another: phase? 

I mean, for example, should we be wary about 
applying the results that McDonald gets out of mining to 


our manufacturing operations or use operations in Ontario, 


because we don't have any mines? 


A. The simple answer to your question, in my 


opinion, is yes, that I think there are different orders of 
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mR. (cont'd.) wask,; es yl think I said a few 
minutes ago, dealing with what phase of the industry one is 
discussing. 

You know, there is a qood.bttwot reluctance, and 
I can understand why, froma compliance standpoint and, Other 
things, nonscientific standpoint, in dealing differently with 
the same substance under different conditions. There is now 
in our country a precedent for this. I have actually participated 
aes oe Wutness-fonche Department of Labour, OSHA «ana, ©ClEon 
10 standard hearing, and the cotton standard in fact now has a 
different permissible dust level in the early textile 
processing...carding and opening, and so Forth wsqchene the 
later processing, such as weaving, and a different standard 
altogether in nontextile cotton exposures. 

Ae So I suppose there might come a fime,, <andcof 
course in the U.K. there are different standards for different 
fiber types in asbestos. 

Q. Leaving that aside, you really anticipated 
my next question, which was, would you subscribe to the view 
that perhaps there should be differing standards depending on 
20 what eohases jof ithe gimdustry you,are talking abouts 

A. In the face of adequate data, yes. 

If you ask me if today, June L6 we Loo. yO aye 
have enough data to set different standards for different parts 
of uthe industsyA thaths)tougie, 7! would say we probably don't. 

Q. Do you have any other suggestions youuse Lt 
a as to possible explanations for the differences, that I 
haven't covered with you? I mean the differences between 
these various studies. 

hf takesrt there are”some methodological 
differences that might account for mMaLevor..eue differing 
risks that one sees? 


30 
A. There are methodologic differences. As you 
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A. (cont'd.) know, Dr. Enterline's study dealt 
with retirees. In some studies there was a far more complete 
folVow of the cohort to deactn. The Quebec study now has 


followed their cohort, they have an older cohort, for instance, 
than we do. They followed their cohort to a very ig heltog! 
proportion of deaths. That increases vVarraLty, L think. 

There are some methodologic differences on 
how you analyse your mortality datas -you-can use the, person— 
years approach, you can use a case control type of approach. 
uy In our instance, they both gave the same answers, but some 
people prefer one approach over the ’ocner . 

There are the problems of trace, which will vary 
from study to study, and we have already discussed some of 
the problems we had with ours. 

But I think all in all that the major differences 


are real differences. I don't think they are methodologic. 


15 


Q. There is something that happens to the fiber 
as it gets farther away from the mine? 

A. Maybe. 

GF BWethaven" =. Pl dom e enink we lave all 
20| very carefully looked at the Dement paper, Mites nee t 
seems to have produced some rather dramatic results with 
respect to, I take it, chrysotile, have you got any helpful 
comments to us as to perhaps some difficulties with the paper, 
or what we should be looking for? 

AA NS Beaver you to Vudge- whether “they are 
+ hed ciul Sel “ery to make wehem-e= 1 will make them brief. 

MR. LASKIN: Can we, before we lose track of 
it, perhaps mark that last projection. 

MR. WARREN: The slide from the Simpson report 
we were talking about. 
MR. LASKIN: From the Simpson report. 
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- 100 - Weill, in-ch 
A. (cont'd.) you get copies ge delice | eat Aa ae wep hig 
them to you today. You can photocopy them if you like, Grohl 


away. 


MR. WARREN: Mr. Laskin, should that be number ten? 


MR. LASKIN: Are we up to...? 

MISS KAHN: We are up to ten. 

MR. LASKIN: Okay. It is then number ten? 
MISS KAHN: Exhibit number ten. 

MR. LASKIN: Thanks, Mr. Warren. 


SMH pieeacelbos) The abovementioned slide was 


then produced and marked. 


THE WITNESS: A. One of the problems that 
Dr. Dement had, and we all have, as we have alveadyeciscissea 
eavilier;eisethateangorder to generate information, that.is 
relevant to present societal, possibly regulatory needs, 
it would be very nice to be able to correlate adverse health 
effects with a number or a measurement of asbestos that 
actually counts asbestos and not all particulates. 

So he, as well as some others, have tried to 
convert, if you will, past measurements of dust, total dust, 
to fiber. Now he's done that with G@atameia tahave., been 
supplied to him. The sources have been generally, I think, 
to company data as well as data from the U.S. Public Health 
Service. The data go back not indefinitely, not as far back 
as the cohort goes, as is the case in all these studies, 
but there is a fair amount of information. 

Now, what he did is rather complex. Actually 
it forms a doctoral thesis, and is avyaala blew 6x00 can, get 
it from the University of North Carolina, I think. We, 20 
fact, have it. It takes a little while to get it, but you 


Caneqget cit Smeltys available, and ultimately his paper ia ede dey 
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= L28.— Weill, cr-ex 
GO. (cont d.)) well) lethinksthesvissue: Of 


conversion factors from the million particles per cubic feet 


to fibers is obviously going to be a major issue, and do 
you think it's possible to set standards based on fibers per 
cubic centimeter, on studies that were done before that are 
based on MPPCF? 

A. I think there's no alternative. The alternative 
would be no numerical standard. 

OH. sYou did, in fact; sin one,of your papers, 
40 however, quote, results of these studies cannot be used directly 
in the Ssecting of standayas? 

Roeele ceCculy. 

Now, I'm not trying to downgrade in any way...and 
I think my previous testimony throughout the day has 
15 suggested that the difficulties in both the BeCONStILUCLLON. OF 
exposures using particles and second, in the conversion of 
those units to units that we now feel is the appropriate 
measurement for setting standards. I still, however, would 
maintain that if we don't use this information, what 
information are we to use? 

MISS JOLLEY:.. | Gethink tniat Ss ais) Thanks) ou. 

THE WITNESS: Thank you. 

DR. DUCRE-) Miss Jolley, just betore [go fo 


Mr. Warren, and before I lose track of it, part of your line 


20 


of questioning had to do with asbestotics, and the chairman 
has a question on observed mortalities among asbestotics, 
e that he always wanted to pose but doesn't dare ask because 
he is not medically trained...so, Dr. Mustard, could you 
pose the question I would like to ask? 

DR. MUSTARD: The question, I think, goes 
something like this: that individuals with eharonicy chest 
30| disease obviously undergo drug treatment Bron cimentQuti mie, 


and one of the things you so well describe in your articles 
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- 129 - Wet bacr ex 

DR. MUSTARD: (cont'd.) is that of course you may 
find in people with chronic chest disease, blood tests which 
mimic collagen disorders. 

THE WITNESS: Yes. 

DR. MUSTARD: Therefore, my chairman's question 
is, how often in practice do vou find, or dO you cver amigo ye 
people with chronic chest disease, secondary asbestosis, 
who show signs of lupus erythematosus...or do, you ever see it, 
and can you relate it back into the problem? 

THE WITNESS: For about...well, even longer 
than we have been studying asbestosis, we have studied a very 
virulent form of pneumoconiosis produced by sandblasting... 
sandblaster silicosis...and actually have pointed to this 
very substantial hazard in shipbuilding and offshore Out 
industry operations in our part of the country. 

In those individuals with very high silica 
exposures, there is a very high prevalence of antinuclear 
antibody, up to...Margaret Turner-Warrick has done some of 
these studies with us, she is the professor of medicine at 
the Bromptom Hospital in London and has an interest in 
autoimmune disease of the lungs..-.a very high prevalence, and 
jndeed a very substantial number of those individuals have 
collagen vascular disorders...a far greater number than one 
would expect in the general population. 

Systemic lupus, rheumatoid arthritis, scleroderma 
and dermatomyositis. 

Having said that, in the asbetotics in our 
experience, we have found...and Dr. Turner-Warrick has BOUNC circ 
increase in a number of antinuclear antibodies and some 
other evidence of disordered immune reactions inthe blood. 
Some of this work is ongoing right at this moment, and we 
are correlating the immunologic findings in our unit with 
the radiographic and lung function findings in the exposure 


information. But that's ongoing. But suffice it for the 
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=e) ae Weal, cr-ex 
A. (cont'd.) moment to say that there are such 
abnormalities inthe blood. We have not to date, however, 
observed clinically overt collagen vascular disease in asbestotics 
5 from this industry. 
Again, lsthink 1t mayavery well be a matter of 
degree or extent of the disease. .Silicosis. in. sandblasters is 
a very aggressive, downhill, rapidly-fatal disease. he Ss a 
VEEVHRVeL Yes wate o the Mose aggressive pneumoconiosis in the 
world today. Asbestosis, as I've alteadvesaid »iseay Slowly, 
ie progressive disease and it may very well be that that dirrerence 
in severity and rate of progression explains maybe pane of Gie 
immunologic findings and the absence et the clinical 
manifestations that may be associated with those Findangs. 
DR. MUSTARD: Let me pose it then, esol ad 
15 find an individual with chronic chest disease, secondary 
to asbestosis, and lupus erythematosis, would you become 
suspicious that there might be a linkage? 
THE WITNESS: A. Would I become SUSI CLOUS? Wes. 
Would I know that there was? Of course not. 
YS) wel NOU LC. 
20 DR. DUPRE: Miss Jolley, did you...? 
MISS JOLLEY: Those are my questions. 
DR. DUPRE: Mr. Warren, sir? 
MR. WARREN: Yes. 
Mr. Chairman, this won't be very long at all 


because I'm left with mainly questions here that should be 


25 
for purposes of clarification. 
CROSS-EXAMINATION BY MR. WARREN 
GO eh Samorniuncg 7.701. Weill, you showed us a 
slide which indicated that for both radiological Changes, 
Ba pulmonary changes, asbestosis and lung cancer, with respect 


to all of these, we were seeing an elbow in the curve ac 
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ey ASW ho Weill, cr-ex 

Q. (cont'd.) essentially a common Bouvet eectlc 
cumulative exposure. Correct? 

Ree eS. 

Q. Now, in discussing that chart, you fyoSita Or 
all began by making a distinction between the followup period 
in*your study for asbestosis as compared for the followup period 
for lung cancer. Could you explain to us once again what that 
GUS cGanclion. was? 

A. Yes. The cross-sectional study for evidences 
Of vou lmonary £101 Osis. OG asbestosis was a study of a population 
employed at a certain point in time —- 1909/19/00. =~ These 
individuals had on average a length of exposure, and as will 
be the case in most currently-employed populations, «a. cLme 
since first exposure which was essentially identical since most 
of these people had continuous service from the time they 
entered the industry, of seventeen Vears...WhiCh as NOt bad. 

On average it's a relatively long-term currently-employed 
population, and of course, it's why we saw some effects. 

The mortality study included all individuals 
with those requirements, with the least a MONCH in cles LOCUS E LY, 
twenty years, so forth, who had on average twenty-seven or 
twenty-eight years of followup since first employment. 

That means that they had...that cohort had ten 
more years to develop the effect. Even if the latency period 
had peaked, there was still an opportunity for more to have 
that particular outcome of interest. 

Since the elbow was in the same place, as you 
DOInL Cut, 1t has been our suggestion that perhaps...and 
obviously one has to be circumspect about fhe. strengtn Oo: tne 
evidence..but perhaps the level of exposure with equal followup 
necessary to produce evidence on x-ray and/or lung function of 
diffuse pulmonary effects, fibrosis, may be lower than that 


associated with an increased risk to developing respiratory 
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= 132° Wen, %cr-ex 
A. eont;d») Fmalignancy:. 
Q. Now, this morning when we were discussing 
this precise issue, you mentioned, but didn't elaborate on, 
support for that proposition derived from Dr. McDonald's study. 
Could you now elaborate on what support Dr. McDonald's study 
mighteprovide? 
Ane Of) Course,>s thusmshnould ibesticome Frome. 
McDonald, but it is my understanding that in histilabvest 
analysis, published in 19 96 lothanke et nitthe’ British vournal 
10 of Industrial Medicine, that he had several categories of low- 
level exposure...I think it was under three hundred-million- 
particles-per-cubic-foot years. ..whereihe demonstrated some 
excess mortality for nonmalignant respiratory disease, and 
yet no excess in mortality for malignant respiratory disease. 
Which again would suggest that the nonmalignant disease was 

is occurring at lower levels of exposure than thesmalignantedisease, 
assuming that followup times and so forth were similar. 

But the best source for that information is, 
of course, My friend Corbett McDonald, himself. 

I may have that paper here, but lemunoLrysure you 

20 want me to work that out. 

Q. If this proposition is correct, then it 
means if we are protecting against an excess incidence of 
nonmalignant fibrotic disease, that we likewise are protecting 
against malignant disease, correct? 

A. That is, of course, the hope and the most 

25 useful interpretation if it turns out that it is confirmed, yes. 

Q. When Dr. Enterline was with us last 
Thursday, he suggested...and I think suggested is the best 
verb to use, and not recommend...he suggested that perhaps 
in setting standards we should be looking at pulmonary function 
as our indicator for purposes of standard setting. 


Do you have any views on that proposition? 
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- 133 - Welle Cro x 
A. Well, my first view is that I am absolutely 
delighted a statistician who has four mortality Studies 
for all of his professional career would have that opinion, and 
5 I'll tell him so when I see him next. 
But seriously, I do feel that lung fUNCCLONet sean 
extremely valuable epidemiologic tool. Tt*s one that I 
personally, along with the colleagues in my unit, have used 
intensively for a dozen or more years in doing studies around 
the countries, using a mobile pulmonary function laboratory. 
10| There is a lot to be said about what is necessary when lung 
function is used in population studies. There must be 
absolute, almost religious zeal to standardization, for 
standardization, for optimum technique, frequent calibration 
of the apparatus, quality control so that curves of spirometric 
tests are examined frequently, adequate training of 
- technicians. I won't bore you with more. ies every uset ua 
but also very...well, it's testing which isn't so much complex 
as it is liable to being done poorly, as it is in many places... 
not only in factories and clinics, but also academic centers. 
We have several years ago in our country 
20 developed standards for spirometry that are now. ..developed 
by the American Thoracic Society...and now accepted and used 
by our government agencies, NIOSH and others, OSHA, so in 
that sense it's very sensitive. 
It's also sensitive in following individuals 
over time, but since the expected changes ins Lung) function 
over time are so small, and the measurement error substantially 
greater than the annual change, for instance, very special 
analytical techniques for constructing individual slopes, and 
all sorts of other considerations have to be taken into account. 
Having provided all those WOR SiO re CaumcEOn pL 
would heartily endorse, or hope it isn't too strong to say, 


embrace my friend Phil Enterline's comments that in fact ae 
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- 134 - WeLtll,. CL-ex 

A. (cont'd.) should be a useful way of detecting 
early effects of adverse inhalant exposures. 

There is only one other thing that I ced pila ees 
important to say, and I think our data suggested that. For 
asbestos, I think it is probable that the lung function 
measurements are slightly less specific than the x-ray. The 
x-ray isn't specific either. Shadows can occur for a variety 
of reasons. But if you look at those two things, probably 
there is more confounding of influences on lung funecLon. tna 
there 1S x-ray. 

Smoking is an example. As you noted, smoking 
wasn't a significant determinant of progression radiographically 
in our cohort, but certainly was a significant determinant of 
dectine in lung function. Undoubtedly there are other effects, 
allergic respiratory disease, for instance, asthma or other 
allergic lung problems, and airways problems will have an effect 
on airways function and pulmonary function, but will not 
generally influence the chest x-ray. 

So I think properly used, and proper usage means 
not only knowing its advantages, but also knowing its 
limitations, lung function is very useful. 

Q. Can I interpret that answer to mean that 
you would favor, given competent persons knowing how to use 
lung function tests, you would favor using lung function 
parameters in conjunction with radiological determination, not 
in lieu of radiological determination? 

Re WYes, that's COrrece., 

Q. Now, there has been some qadiscussion, 
considerable discussion today about the criteria which you 
would use for clinical evaluation in determining whether or 
not a worker should be removed from continuing exposures to 
asbestos. Could you summarize for us once againetic .crrcer ia 


which you would use in making that determination? 
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- 135 - Weill, cr-ex 

A. »Ilf.in,the mind,of aecompetent evaluator an 
individual who has had workplace exposure to asbestos dust, 
thatwindividual.has..«eine general this would be radiographic, 
but occasionally it might be pathologic....usually radiographic 
evidence of diffuse pulmonary fibrosis at a level that will 
be selected by the evaluator...and will vary somewhat from 
person to person by the nature of the beast...in such an 
individual, further exposure to a fibrogenic dust such as 
asbestos is, I think, contraindicated because of the evidence 
that progression ultimately is dose-related, and that even 
with a latency period, further exposure iomadding, £0. thar sdose. 

Q. When you use the term diffused pulmonary 


fibrosis, do you mean to include in that, term pléural 


thickening? 

A. No. 

O. inv making the determination, clinical 
determination we've just been talking apDOUt eit late LSiga 
determination of diffuse pulmonary Fibrosis... would its be 


appropriate also to consider pulmonary function measurements 
Such as we have been discussing? 
aA. I think it would be appropriate to consider 
pulmonary function studies in conjunction with the x-ray, bat 
I think in general, to answer the question that you pose, lung 
function measurements will usually take a secondary role, because 
of the lower order of specificity that I have already alluded to. 
Let me tell you when I think it might be helpful. 
It might be helpful in the tndividual wnere,. in spite, of the 
competence of the examiner, the x-ray is truly a borderline 
x-ray...and unfortunately, I hope I'm not disillusioning any 
of you. who don't,.look .at.xsrays, 4 lot, but who think that there 
is something magic about the reading of an x-ray...I hate to 
Savelt ua-here pismo. ,ulhere ale prays that are very, very 


difficult and are truly borderline. They may represent early 
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- 136 - Weill, cr-ex 

A. (cont'd.) changes of pulmonary fibrosis, a 
dust-effect associated fibrosis, or they may in fact be on one 
end of the spectrum of findings or x-rays that you Megie fi losin 
a general population. They are just...that'‘s the way biology 
iss 

Now, if insthat wndrvicual, Ene questionable x-ray, 
lung function studies were to show abnormalities consistent with 
some effect of diffuse pulmonary fibrosis, it might very well 
help the examiner to decide that yes, there is some err eertuor 
the exposure. 

By the same token, if the lung function measurements 
inthe individual who has truly marginal x-rays is entirely 
normal, then it might help the examiner to decide...to make 
his clinical diagnosis in the other direction. That at this 
hame thetevidence 1s ’not sufficient to say that there is 
asbestosis. 

OO. Now, this morning, in response to 4 question 
from Mr. Laskin, you explained the reason why you would remove 
the worker, under these circumstances, to be that although tue 
disease of asbestosis is progressive, once one has made a 
determination of diffuse pulmonary fibrosis, removal from 
further exposure lessens the likelihood Of further progression, 
or slowed down the likelihood of further progression. Have 
ferstated thar epretty muci cOorreceiy. 

ic Lose. 

On Okay." Now, © would Cake rt thar although you 
were discussing this removal inthe context of asbestosis, the 
same sorts of considerations would apply to the possibility 
of that individual developing lung cancer? That 1s; Lurtner 
exposure under such a circumstance wouldn't be indicated? 

Ree VvVeety tethink that's) a fair conclusion. 

Again, we and others have shown that the cancer risks seems to 


be dose-related. We know, for instance, if somebody already 
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- 137 - Weill, cr-ex 

A. (cont'd.) has radiographic evidence of 
asbestosis, he is no longer on the bottom part of the dose- 
response curve, he's somewhere Slee so that that would be an 
additional reason for removing him from further exposures. 

Q. Now, in the discussion which we have had 
about pulmonary function, you have noted on several occasions 
that smoking can cause reduced pulmonary function ;#as well 
as asbestos exposure can cause reduced pulmonary hunetion? 

A. Yes, indeed. 

Q. If we have a worker who has demonstrable 
reduced pulmonary function as a result of smoking), -and.qiven 
the excess incidence of lung cancer for smokers, could 
significant reductions in pulmonary function be used as 
a mechanism for taking those heavy smokers out of the continuing 
exposure, further exposure to asbestos? 


A. You probably ought to be asking someone 


else that question. Certainly people who are heavy smokers 
have increased their risk of lung cancer. People who have 
been exposed to asbestos have an increased risk as well. The 


two together have a more than additive, and perhaps 
multiplicative or synergistic interaction. Certain ly that as 
something that might very well be indicated. 

The practical aspects of whether or not that 
could be done, of course, are well beyond my expertise or 
Sonera: 

Ouw simenotasures livergotcens anmanswere LO™my 
questions I'll pose it an a slightly different way. 

From your data there can be no doubt, I take er 
that heavy smoking will indeed reduce pulmonary funetion 
measured by the tests which we have been discussing here today? 

Aga Yess 

Oaumbiwis possiblesiasiitinot,m@thatiwe 


may have individuals with severely reduced pulmonary Sunceron 
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- 138 - Weill, cr-ex 

O. -teont ds )> ewno nonetheless do not show diffuse 
pulmonary fibrosis by radiological means, for the reasons we 
have also been discussing? 

A. Absolutely. As a matter of fact, that 
probably represents the majority of people who have reduced 
lung function, in this industry. 

Q. If we know, as we do know, I believe, that 
heavy smoking is significantly associated with excess lung 
cancer...that is, there is an additive or Mulciplicative efrect 
as a result of exposure to both smoking and asbestos...could 
the pulmonary function measurement indicating severe lung 
function deficiency be used as a screening device to remove 
those heavy smokers from continuing exposure to asbestos? 

A. Why use lung function as a surrogate to asking 
whether somebody smokes or not? implircre Mm your Question 1s 
that smoking-related lung function abnormalities indicate some 
special susceptibility to the development of cancer as well, 
as opposed to the smoker who doesn't develop...there is no 
evidence to suggest that, that I know its 

QO. What if we did ask the question directly? 
What about removal of those workers from continuing exposure 
to asbestos if they are heavy smokers, by any measure that 
you would like to propose. Is that something that is warranted 
or in order from the public health standpoint? 

A. Ask people if they smoke, and ve they “do; 


remove them from exposure? If they have a heavy past smoking 


HEestory.s 

Well, I think I have answered...that was my 
original answer to the question you didn’ task...Or something 
like that...isiithat © think since it is a well recognized 


risk factor, and it is particularly important in association 
with the dust exposure, that strictly froma public health 


standpoint one could make a case that the lessening of risk 
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- 139 - Weill) CLo-ex 

A. (cont'd.) by removing at least one of those 
risk factors...and hopefully both, one certainly, is beneficial. 
So as someone interested in prevention, Il would say that it 

5 makes sense. It's a reasonable approach. 

QO. If I may ask one more question On this 
relationship between asbestosis and lung cancer, in response 
to questions this morning about how one determines whether or 
nHOtwlunG cancer Is asbestos-related, you indicated that you 


would hold it was asbestos related whenever there was indication 


of diffuse pulmonary fibrosis, 1s that Correct? 

A. Yes. Asbestosis, right. 

Oo) fbr c nak you indicated also that there might 
be instances in which lung cancer could be attributable in 
fact, you know, if we knew the truth up there in Plato's sense, 

15 where there was not indications of asbestosis? 


AS) 2ES- 

Q. Could the opposite be likewise true? That is, 
there could be a situation where there was evidence of 
asbestosis but where, if we knew the truth in the ultimate sense, 
that lung cancer was not attributable to asbestos exposure? 

20 A. Absolutely. 

Q. In reference number seven, I think we 
discussed on several occasions, at page a50;0Mre baskin lete 
open one question which wasn't asked. 

In the last sentence on that page, you Say, pL 

fe has been recently pointed out that there is no 
theoretical reason to accept necessarily the 
linear-at-low-dose assumption, and that there 

is experimental evidence to support a contrary 

hypothesis". 

Now, in your discussion with Mr. Pasi yous. 

30 discuss the first part of the sentence and you referred to the 


Cornfeld paper. I don't think you elaborated on what you meant 
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- 140 - WeaprLll,, cr-ex 
QO. (cont’' d.) sDypenar Vastepart. of une sentence, 
thateis, tee.there is experimental evidence to SUpDOLL a 
contrary hypothesis"? 
heme Peds bye CoLtire 10. 


5 
Yee YOu.C1Gs 
A. No. That evidence is in fact cived 1h tne 
same paper. 
Q. That's the evidence you are referring to? 
A. That's the evidence I am referring to. 
10 Q. Okay. I don't have many more questions, but let 
me scratch my head here for a second. 
THE FOREGOING WAS PREPARED FROM 
15 THE TAPED RECORDINGS OF 
THE INQUIRY PROCEEDINGS 
Sa ee ee 
EDWINA MACHT 
20 
meet Oo bage: LAL 
25 
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MR. WARREN: I don't have many more questions, but 
let me scratch my head here for a second. 

When Dr. Enterline was with us last week, we had a 
considerable discussion about this estimates paper which you 
referred to obliquely this morning, and from your remarks this 
morning I don't know whether the record Us "entirely. elear on 
what your position on that paper s% 

Q. Would you credit the estimate of thirteen to 
eighteen per cent of cancer in the United Statesmiound inethat 
paper being attributable to asbestos? 

THE WITNESS: A. No. It's extremely unlikely 
that the true figure is anywhere near that. 

Q. Dr. Enterline testified, based on some calcu- 
lations which he had made, that the true figure was more likely 
to be in the neighbourhood of one per cent. Is that --- 

A. I would say that that's probably reasonable. 
Wwe have in fact done a specific analysis and we calculated -- 
made our own estimates on that; but that certainly is far more 
plausible, based on what information is available. 

Q. There's been considerable discussion today 
about the fibre-type distinction between crocidolite and chryso- 
tile, and as’ 1 ainderstandmtne distinction which you made, those 
distinctions rest upon the epidemiological evidence. Is that 
Beue?s 

A. Yes; not just ours, but others which I didn't 
have time to review, and probably evidence which is familiar to 
many of you and it will be brought out by some Oofeyour oOvher 
witnesses. 

The animal data actually are confusing and do not, 
in fact -- are not concordant entirely with the epidemiologic 
evidence. 


0.» Can you tell’ us in what sense they are not 
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OQ. acontd.9 concordant? 


A. Well, they do not seem universally, or even ial 
general, to suggest a greater risk associated with the amphi- 
boles and with chrysotile. 

Q. Would you say that, on this Sup jecce Osa 1pre= 
type distinction, the evidence at this point is not definitive 
and that it makes sense to keep an open mind? 

A. Well, like motherhood, I'm always A newavouns OL 
10 keeping an open mind. 

On. the: basis* of all. the dinformation that is» ava1l- 
able dealing with the mining studies, chrysotile versus amphi- 
bole mining, panmeicuiamly crocidolite, the gas mask information, 
some of the manufacturing studies, including ours, I thinks the 
preponderance of epidemiologic evidence suggests greater hazard 
15) associated with amphibole exposures, and particularly crocido- 
lite. 

I also feel that, where good and particularly con- 
sistent epidemiologic evidence (where the evidence is there, 
it's consistent), it is not in accord with studies performed 
ms experimentally in another species; then I would prefer to accept 
the human studies, because there are inter-species differences. 

And particularly here I would be concerned about 
differences that might result from the differing life times, 
length of life expectancy, in the animal model as opposed to 
humans, which may relate to the longevity of the fibres sim the 
25 tissue and some of these other arguments. 

Now, having said all that, I personally, as a 
reviewer and evaluator of the literature, and as an investigator 
with some data of our cells, would agree that the final defini- 
tive answers are not there. 

I would also hasten to say that that is the case 


30; in most of what we do, and would again reiterate that I would be 
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A. (cont'd.) in favour of keeping an open mind. 

O,V5 Good: 

This morning, when we were talking about, therpos— 
sibility of different risks in different segments of the indus- 
try, for purposes simply of Clarifying the record once again, 
you suggested that, as one gets further from the mine, the risks 
might be greater; and, as I understood that, that was because 
you might be dealing with a dust cloud which was more specific- 
ally asbestos fibre as compared to other particles which would 
show up in the particle measurement techniques, or even the fibre 
measurement techniques. 

When you said that, though, you meant to say ~~ 
you did say -- it was implicit in your statement, I take it, 
that, when we're talking about the same level of exposure in 
different sectors away from the mine; correct? 

Aa OYes@ indeed .2y liethere arerdriferences —-— ane 
this goes for fibre-type differences —-- Hee there*ware differences 
by process or differences by fibre type, ita sont yeral re tOed15— 
cuss those differences or infer those differences, Le, 8 ie Tacty 
dose is kept constant; yes, 

Q. And, therefore, when there was mention of 
final products and what hazards might be posed by final products, 
you weren't in any way intending to suggest the products them- 
selves were hazardous? 

Avs “9 NOX 

Q. When we're talking about this difference among 
processes, would it be fair to say that the same phenomenon 
occurs within any discrete sector of industry? In other words, 
there are different -- the dust cloud measured in one part of an 
asbestos cement plant may be different than in another part 
where different processes are taking place, or different opera- 


mrons taking places 
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A. That's certainly possible. Exposure is very 
complex and, unfortunately, it is difficult enough to be convin- 
cing, or be convinced, that there are differences among major 
segments of the industry. 

As the numbers get smaller and the variation from 
Onemm@lantitoganother is there; it is obviously much more diffi- 
cult even to suggest that there may be differences in hazard 
within a manufacturing installation, for instance; bute Brecodlan' t 
exclude that possibility. 

Q. My question is not whether we can set a Stan- 
dard which is different for bag opening in the asbestos cement 
plant as opposed to working with a wet slurry. 

Instead, my question is whether this phenomenon of 
differences in potential risk, given the same measurement of 
exposure, is a phenomenon that foccurs, ton fcaméoccun;i not ronly 
between segments of the industry but within segments. 

AnetWelbarl thinkel'veqanswer yet ysaid thatzicould 
be true; we just don't know. 

Q. From the discussion which we had this morning 
about the Dement study, am I correct in interpreting the overlay 
wolLchevousput Up foreus soe pidon sy .know the number, but I think 
everybody else will recall it -- 10 -- aml correct kinwinterpret- 
ing that overlay tofsay that, ariua conversion Lfactonyof mine sto 
one was used with respect to the Dement data, that the Dement 
data would be roughly reconcilable with the field study of the 
Rochdale plant, which was also an asbestos textile plant? 

A. Comes close. Whether or not the conference 
limits would overlap would require some additional analysis and 
study; but obviously it visually becomes more comparable. 

MR. LASKIN: Just to keep the record straight, I 
thankeLUsSErExhibitelLyeMed warren. 

MR. WARREN: I'm not going to ask any more 
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MR. WARREN: (cont'd.) questions about ree SO, 
finally, we have discussed somewhat thi semormingagastro-inces— 
Ginal cancer . 

Q. Am I correct in saying that neither you nor 
Dr. Peto nor Dr. Dement found any excess incidence of gastro= 
HnHeeStinaie Cancer? 

A. That's correct; and even further than that, 
it's my understanding that the Quebec mining study, in the Que- 
bec mining and milling study, there was no overall excess of 
gastro-intestinal carcinoma either; I think there was some 
excess in the very heavily exposed, the most heavily exposed, 
partsofsthat poptlation. 

Dr. Newhouse's study -- Molly Newhouse's studies 
originally seem to show a stronger association than her more 
recent study. As a matter of fact, I think her study presented 
in Cardiff didn't show an excess G.I. cancer risk at all, sol 
think more and more there is becoming some very substantial 
doubt about that finding. 

Now, this is not to say that the data that did 
show an excess are not right or were misinterpreted, or anything 
of that sort; it's very perplexing. There are a number of cred- 
ible studies that have not found it. Why, I don't know. 

O° If we talk about the McDonald study just for 
a minute on that score, and what you're saying, the data might 
suggest that gastro-intestinal cancer, LEMitFocecurs” fromtasbes- 
tos exposure, may be limited to a high-dose phenomenon? 

A® #¥Yeahk 

Qua Andblaghess@itis@alsorfaintto say@that,+from 
those data, it appears that any excess incidence ceases at lev- 
els in excess of levels of where other manifestations of asbes- 
tos exposure are occurring? 

BRB. Thatts the wayWiteappearss yes 

MR WARREN: elneat Set) tore... | 
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CROSS-EXAMINATION BY MR, STARKMAN: Weill, cuscx. 


MR. STARKMAN: Yes; I have a few questions. I'll 
try to be brief. Most things have been sufficiently covered. 

Doctor, I wanted to initially ask some questions 
concerning the data that you used in your studies of the asbes- 
tos workers, and I was just wondering, first, were these Johns- 
Manville plants these people worked at? 

THE WITNESS: There were two plants; one was a 
Johns-Manville plant, and the other was a National Gypsum plant. 

Q. Yes. And was the data supplied you by the 
company, by these companies? 

A. Yes; the data was supplied by the companies, 
but included studies of state and federal agencies. 

Os Well, in what form did you get the data; was 
it raw data or had it been time-averaged when you received it? 

A. In most instances, the data were averaged with 
the notations of the number of samples going into the averages 
that we used. 

Q. And how many samples would there have been 
going into an average? 

A. I can't tell you how many samples; there were 
a lot of samples, but I can't give you a number on 5 Oe tr 

Q. Did you also get the numbers that went ihiquele 
the averages, just the actual number? 

A. Generally, we hed a range -- we had a range an 
addition to the average, yes. Not each individual number, but a 
== Sav, for instance, a particular job had an average of some 
number, first of all, we knew the number of samples that went 
into that average, and a range of measurements, a range Srvc a 
ues, from which that average was obtained. 

Q. But you never looked at the raw data? 

Avenlhnates covrece. 


Q. And do you know who, if you like, synthesized 
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©. (contide ja athe: daray 

A. Mmm -- in general, yes. 

Iamigntwsayaithat, “invche dast Six oneight, years, 
we've actually made measurements ourselves, and that, of course, 
went into the paper on -- which was one Oe tnese) CWO Planes chat 
we discussed earlier today, showing the simultaneous impinger 
and fibre counting, and so forth. 

But as far as past data are concerned, the data, 
as I indicated, either came from the company hygienist on tic 
data from the U.S. Public Health Service that was supplied to 
the company, and was photocopied and had the man's name on it. 

Q. Did you look at the government data separ- 
ately; did you have a chance to look at that? 

A. Oh, yes. They're separate, and they were sup- 
plied separately. 

Q. And for the government data, did you get the 
raw numbers? 

A. Well, again, my recollection is that we got 
the same sort of information that I've just told you; that we'd 
have averages for a particular work area, with means and ranges 
for that» particular work area. 

QO. Now, talking about a specific work area, how 
often would the testing have gcne on? 

Avhet can'tpetellGyvou that: notiverye-sebyctoday”s 
standards, it would have been infrequent. 

OcenButelaimean) justeas#avroughsidea, yarestwe fate 
ing hourly, daily, weekly; what --- 

A. None of those. 

OnpeOrngusthat random 

A. There was -- yeah; it would have been, in gen- 
eral, in the fifties and sixties -- would have been yearly or 


less, in most instances. 
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wea Oe Weill, cr-ex. 


Os. So}? forta particular work area, when you get 
the average, you might just have —- for a year, you might end up 
with just -- you get one number a year and, fora decade, you 


have ten numbers, and then they just average them together; this 
is the type of thing we're ta licings about? 

A. Wellly normelithinkythesaverages would have come 
from more than one number, but, in fact, thensampiangeac. a par- 
ticular site may have been done only once a year; thatvsécor— 

10; rect. 

@; Andpvtorsthetplant, showemany ATPeerentestces 
would there have been? 

A. Mmm -- I'd have to look that up; maybe twenty, 
thirty, forty; somewhere in that range. 

Q. And then would they average together as well? 
$2 A. No; they were kept separate, so that we could 
-- based on the work history and where the man worked, what jobs 
a man had, we could, in fact, reconstruct an estimate of expos- 
ure for that particular site. 

Ore libthinktwhat Icmecettinglat is, besides show- 
20 ing -- trying to have some discussion as to the credibility of 
these averages, that if those numbers are particularly high, for 
some reason -- in other words, because at the time they took it 
they happened to be measuring a very heavy exposure period: aurs 
ing that -- on that day or at that hour; then that would seri- 
ously affect the results that we've got, in the sense that the 
25} risk would be much greater at lower levels than we're estimat- 
ing? 

A. Yes. But I don't know of any reason to sug- 
gest or to suppose that that, in fact, was the case. I mean, 
granted that there wasn't enough sampling, but why there should 
have been a systematic bias, which is what you're suggesting, 


over-estimating exposures at that time. 
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= Weill, cr-ex. 


Ok. St’meyust (Suggesting#that’—-= welt, perhaps, 
because of the infrequency of the sampling, the numbers just may 
have been higher than an average, in which case we would have 
seriously under-estimated the risk at low exposures based upon 
those numbers. 

A. Yeah. And if they had been systematically 
lower, we would have been under-estimating the exposure. 

Q. Of course. But you have confidence that 
10| they're reasonable? 

A. I have as much confidence as I think we've 
expressed publicly or in writing about them; and today, again, 
I think they are imprecise. I think they're about as good as 
anyone has. They seem to generate plausible relationships, but 
I would certainly not give them any more precision than that. 
OF *Okay* 


Working with those numbers, I FUSE eWaltuco aed & 


15 


with the death certificates once again, 'cause it is an impor- 
tant imatter srr tthinky and 1 ‘must -ssr nm looking at your paper 
entitled "Clinical problems in asbestos-related diseases," which 
Avie whe written with Dr. Arai. I don't know what year that was. 

Agtoh@tycanyethat was *in "a Book- 

OPA Tatewas, in vthe.-—-= 

MR. EASKING  Thatl’evinethe Tast"part*of tab "15; it 
comes after Dr. Weill's testimony before the Congressional SuD= 
committee. 
25 MR. STARKMAN: Q. Now, I believe here you're talk- 
ing about mesothelioma, but I'm just looking at the paragraph 
that begins: 

"The difficulty in establishing this history 

is demonstrated by the observation that an average 
3.3 medical histories were required before the 


exposure to asbestos was obtained in a group of 
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- 150 - Welld, cr-ex. 


MR. STARKMAN: (cont'd.) patients with mesothelioma, 

where strong suspicion of asbestos exposure should 

have existed on the part of the physician. 

Would you think that you would find the same prob- 
lem in relation to asbestosis deaths? I'm sorry; Tm One page, 2. 

DR. UFFEN: «It's the second part. 

MR. STARKMAN: Well, it's at the backy orn the 


senate -- labour standards testimony. 
10 THE WITNESS: I'm not sure I understand the thrust 
of the question. 

if; anetaCtss itedsrthatyainrthes past, particularly 
in the article that I referred to was written in 1977 -- in the 
past, that physicians in large and small medical centres -- this 
happened to be in the Massachusetts General,-Hospatad;1 theyycon- 
18} sider themselves a large medical centre, but somebody might not. 

Anyway, if, in fact, people were missing asbestos 
exposures -- exposures -- this is not diagnosis; exposures, his- 
tories of exposure -- then I would agree, and that's what we 
were saying in that paragraph; that people were, in fact, not 
xe fully aware of exposures of their patients who had certain con- 
ditions that might, or should have led to a higher index of sus- 
picion of such exposure. 

Q. Yes; but if they weren't aware of biome 

A. Then they wouldn't diagnose asbestosis. 

OO. Whats shrtghteeeso 1£ those numbers held true 
5) -across, then you'd,, intibact;phave approximately a third more 
deaths attributable to asbestos or mesothelioma than in Bact 
were reported? 

AeWelds that's, aybig. Junp, counsellor. @. 
wouldn't be willing to use the studies of Drs. Kozeny, and so 
forth, in Boston and extrapolate those to our deathncertifa- 


cates; I just -- you know, I guess in the abstract that may be 
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- 151 - Weill, cr-ex. 


BR. (cont'd.) truéererejust donit thinkethatiwe 
could make that sort of jump; I wouldn't be willing to make that 
jump. 

Q. Well, what number do you Ehinkwepe 1s2 

Resell havesnosideagaewhat numbengdorl Enenkwthe, 
say, asbestosis might have been under-diagnosed; by what propor- 
tion, I have no idea. I suspect it hasn't been by that much. 

I've been practising in a large medical centre, 

10} seeing most of the lung disease related to occupation for about 
== wohlmelehatertofadmrtarc, yout for about twenty years, and I 
haven't seen very much in-stage respiratory farlure from that 
disease. I suspect that if there's under-diagnosis, it hasn't 
been much. 

And this is in a hospital where one is likely to 
15| see most advanced cases -- charity hospital and Veterans’ Admin- 
stration hospital. I certainly wouldn't be willing toasayeut 
was under-diagnosed by a factor Of SEHLEECROLREWOPFVOLR 32. 

Q. But there is some factor? 

A. Ohpotlthink seas well, this is trnuecotsalimost 
ah any disorder that requires diagnosis; is that people are going 
to under-diagnose it at times and over-diagnosis at other times. 

Q. While we're looking at this exhib? tre iWwag just 
like to refer you a few statements that you made, in your evi- 
dence, I guess, to the ... 

A. House Committee. 
25 Q. ... the House Committee. On page Sag2en...% 
ReOBAL Merioh tsi. 
OQ. a2 Siausternethemrddlekofarie first paragraph 
there: 

"For practical reasons, however, iteis my view 
that pleuralfor peritoneal mesotheliomas perhaps 


confirmed by a panel of pathologists expert Lia 
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Oo. (cont diy @dittercue diagnesissorti these, [2 
can't read that word] an individual who is occu- 
pationally exposed to asbestos or his family 
should be considered work-related and appropri- 
ately compensated without furtheroprooteotila 
causal association." 

A. I think that's what I have said previously 
this afternoon; yes,/sir. 

© .ub Ineherepeyoul mention? thates-11°m looking now 
at the bottom of 385 -- and you say that, iM Your OWN concep 
tualization, you think -- you'd be willing to think st:netethere 
is a linear relationship at low dosage? That some risk would be 
there. 

So when we were looking at those graphs, the ones 
that have an elbow, or the one that has -- the one that looks 
like an inverted 'S,' you would prefer to think, at least con- 
efptually,sthat therepistaylineal relationship even at low dos- 
age -- doses? 

A. I would say that, again for the purposes of 
conservatism, that seems like a reasonable approach. I would 
leave, again, an open mind on what the dose shapesB== dose res- 
ponse shape actually is at those levels; but I would be willing 
to stick by what I said to the committee. 

On mL have a... )roLlowing the reference a Hialy ehal ot 
vious questions on fibre types -- there are PioDestLeng tise 
people were asking about the different types of asbestos, but 
I'm just -- we don't really have to hook@ateit-Gbutein yourssun- 
mary, I believe, cf the symposium, you Summarize by saying, in 
general, there seemed to be agreement among conference partici- 
pants that carcinogenic potential of asbestos is closely 
related to fibre length. And I first was wondering, is that 


your opinion? 
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- 153 - Wer lh, cr-ex. 


A. Yes. It's also the opinion, as I said, of 
most of the participants --- 

Q. Yes; could you elaborate a little on what it 
is and what lengths they were referring to. 

Roa Weblanoci Oteti cea. again pellOW ;etuls is some- 
thing that has to come from animal work because there's no other 
way to do that, and most of the studies would suggest that the 
lengthtis=-s thatis«most hazardous in this regard is over eight 
to ten microns; at least over five, but probably Over Cen =e 
eight to ten in length. 

Q. Are fibres less than five microns detectable? 

A. Yes. 

@. I mean, other than on an electron microscopes 

A. Yes -- depends on the diameter. 

Q. That was the second part Of the, question. ~L 
mean, what. about the relationship of diameter to the Lengtnsor a 
fibre; is there any opinion cn that aspect? 

A. The fibre dimensions that seem to be most haz-—- 
ardous are the thin, long ones, and..whether. or not. they .are vis- 
ible by optical microscopy depends upon their -— Crile GeV ea 
their diameter. Of course, to some extent, the length is very, 
yery short, ;but eertainlivetwo, Enrec,.cr four-micron fibre might 
herdetectable fipiteisniit- tool thin, If it's very, very thin, 
then. it-wouldnAtsbe: 

O.naoOnsr— 

A. But what -- I'm not sure I understand. Even 
if it were detectable by E.M., or electron microscopy, investi- 
gators doing arimal studies have that tool available to them, to 
characterize their fibre dimensions. 

OD emcdiew Teco kee woSediio. askinguyous Lor pure 
poses of clarification. 


On the issue of smoking, I was wondering Lee youre 
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- 154 - Weill, cr-ex. 


@. {(contsd.) aware: cL any studies -- and I did 
ask Dr. Enterline this -- of the effect of exposure to asbestos 
fibres by someone who was a smoker and stopped smoking, during 
the period of their exposure. 

A. I think Dr. Selikoff has some information on 
that, and I'm not prepared to quote it because I'm not sure 
that it's been published. I think he has some preliminary data 
indicating a decreasing risk as time elapses following cessation 
of smoking. You'll have to ask him. 

O. That would be a relative risk; decreasing 
relative risk? 

A. I would assume that's right. 

MR. STARKMAN: Those are my questions. 

DR. DUPRE: Mr. Ublansky? 

CROSS-EXAMINATION BY MR. UBLANSKY: 

MR. UBLANSKY: The subject of lupus was raised 
briefly before. 

Oe" Justeas 4a practical matter, Cam oue aqistin- 
guish fibrotic effects from lupus, or any’ other pulmonary fib- 
rotic condition from asbestosis? 

THE WITNESS: A. Not really, because even if you 
said that, to make a diagnosis of asbestosis, you need one or 
more asbestos fibres, that still wouldn't preclude the, well, 
scenario, or possibility that there's some fibres in the lungs 
from exposure, and that the fibrosis was due to something else. 

So the answer to your question is, you cannot dis= 
tinguish, as far as I know. 

QO. Again trom a) practical Standpornt, We ve peer 
talking quite a bit about lung function tests. Can you be a 
little bit more specific in terms of numbers. We've been talk- 
ing in the abstract about impairment, but I wonder —-— well, 


first of all, is there any standardization in this area? 
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QO. (cont’d.) Gan one say, that eighty per cent of 
predicted value means something, seventy per cent means some- 
thing else, and on down the line -- if you follow me? 

A. Well, levels of impairment which are used for 
certain regulatory or compensation purposes vary tremendously. 

OL me. 

A...In our Country, unfortunately, they vary from 
state to state, as most of you know -- I don't know who's Amer- 
ican and who's Canadian here, so you'll have to excuse me. 

But I don't know, basically, what you're really 
asking. “In fact, our federal system makes a tremendous differ- 
ence in what level of functional impairment makes somebody dis 
abled. 

If that individual is a banker and has chronic 
bronchitis and emphysema, and is applying for Social Security 
disability payments, benefits, or whether he's a coalminer and 
he is applying -- same, you know, federal government - and he's 
applying for black=lung benefits, there's a vastly different 
standard of impairment required for determination of disability. 

It sounds perhaps inequitable; it may not sound 
inequitable to you. It sounds inequitable to me, but that's 
another matteraaltogether. 

So I'm not sure; the answer to your question 
depends on who's asking. There isnit any ,magic,numbergthat 1 
know that would universally say somebody is impaired or dis- 
eaoledsn Lt'Sha verveditirrcuLty thing. 

It. depends, again,,.on what =—,for what purpose and 
what job is being considered. Disability depends,.to me,/on*the 
relationship between functional impairment and energy costeor 
performing, thatwjob-aaltissrather simple; it's a balance between 
those two. 


And somebody with fifty per cent reduction in his 
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A. (cont'd.) EEVS/5eie he's a lawyer, maybe he'll 
be able te continue his work ... [Haughtes) \hButidtshewsra 
hardrock miner, he might not; but you get my pointe: 

So I don't know how to answer your question, coun- 
seblorewetomesorry.- 

OsgiAlsimrights. Welly let me try a follow-up that 
perhaps might help. 

I have often experienced, dealing mainly. 1necom- 
10 pensation cases, a diagnosis of skrgnt asbestosis, for example, 
based primarily on X-ray changes. 

Can you give me a number with respect to pulmonary 
function that you might associate with that diagnosis? 

Avy Nosei)can't, because, lwath minimal changes on 
the X-ray, you might have no abnormality of lung function, you 
19 might have minimal abnormality of lung function, or you might 
have-lung function abnormalities that are greater than exnected 
from the radiographic changes. There's, unfortunately, varia- 
bale tys 

Ont Okay hatAgain;etfromaa practical matter, we've 
20 been talking mostly about objective measures: X-rays and pulmon- 
ary 'functionetests. 

Perhaps calling more on your experience as a pnys~ 
jcian in treating victims of asbestos disease, what role do the 
more subjective symptoms, tf you like, play invthase sChest 
pain, shortness of breath -- although I guess that is also 
25 related to the function, but it may not necessarily be directly 
related; that type of thing. Where does¥thiateeLtcgine 
A eeWelle a tasmveryealtiiteure, because if, tn fact, 
workers have symptoms that are not supported by objective Broa 
mnqseot functional impairment or X-ray changes, or cardiovascu- 
lar status, then I would have to say ~~ and I think we're often 


30 . ; ‘ : : 
faced with this -- not often, but sometimes faced with this -- 
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A. (cont'd.) that we can't find a basis for the 
respiratory symptoms being presented by the individual worker. 

Of course, I don't have to tell you that there are 
a number of possible reasons for this. One is, maybe we haven't 
discovered the right pulmonary function test, that measures that 
individual's impairment, yet. I would think that"™s”"a remote 
possibility, but possible. 

Another is that the history, as obtained, 1s not 
credible, for one reason or another. 

Q. Suppose we take that one step farther, beyond 
detection. Once we've got someone who does exniprt at least 
signs, objective signs (Slvcnt,»etis youmiikhe, AqTay changes), 
some degree of pulmonary impairment, pulmonary function impair- 
ment; the same question. 

What about the other symptoms; do they Dlay aeroLe 
ate tnatestage. 

A. Yeah. I think someone who has objective find- 
ings of diffuse lung disease, and who has symptoms that reflect 
a clinical effect of that disease, those symptoms should be 
taken into account in making whatever determination it is that 
you're making. 

If that's a compensation determination, well, gen— 
erally speaking, that would be taken into consideration, I sup- 
pose. 

Q. Obstructive airway disease; I had some dis- 
cussion about that. Perhaps theoretically, if one were to dis- 
play an obstructive pattern in terms of your function tests, as 
well as perhaps the more common restrictive pattern, in the 
absence of perhaps any other explanation, such as asthma, bron- 
chitis, would you be prepared at that point to concede some con- 
nection? 


A. What's the hypothesis; a non-smoker? 


| 
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Q. Yeah. 

Awe Lateloug non-smoker: 

Ox. Yeahs 

A. No allergic respiratory disease, exposed to 
asbestos and/or other dust for some period of time, who has, 
primarily on lung function tests, an obstructive airway disease. 

Yeah; I'd have to say that there might be a con- 
tribution or relationship. 

Qemebastl Wassd tiCay Ss eoecn mentioned a number of 
times. Is there any -- does silica play a YO LGwlDECOTSenyScery.: 
Does it add to, subtract from, or in any way perhaps have any 
peculiar effects, interacting p-iutaeyOuelike, with the asbestos? 

A. In our population, as has been pointed out, 
these workers have been exposed to both asbestos and silica 
dust. There is evidence on X-ray and pathologically -=awhick 1 
don't have time to show you, but I have evidence of -- there's 
evidence on X-ray and pathologically of both consequences; that 
is, in one biopsy you can see a @lassicalest colle: nodule eard 
in another area you'll see an asbestos body phase (obleenashcts*~ uae 
funintelligible}] ... suggesting asbestosis. 

As far as I can tell, there's no interaction 
between the two dusts; I think they both produce fibrosis, and 
they have some peculiarities in terms of their radiographic 
pattern, and we see both patterns. 

What I don't understand in our population is that 
we can have people from the same part of the plant who presum- 
ably have had similar exposures but not necessarily identical, 
some who present primarily the -- what appears to»be the radio- 
graphic picture of silicosis and others who seem to have primar- 
ily the radiographic consequences of asbestosis. 

That may represent some host differences or it may 


represent exposure differences, butelemenot: Sure. 
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- 159 - » Weill, cr=ex. 


MR. UBLANSKY: @Thankeyouy, Dreeweill: 

THE WITNESS: You're welcome. 

DR. DUPRE: Mr. McNamee, before you pose your 
questions, we might just pause for a moment. 

We have, Dr. Weill, something that's known as the 
Commissioners' hour around here; in other words, the Commis- 
sioners get a chance to pose a few questions, and casual, whis- 
pered conversations with my two colleagues indicate that we do 
have some questions to pose. 

Soe tewillepue Vee tovyou at thts™stage whether you 
would like to break until, let us say, 7:15, and reconvene at 
that time; would that be all right with you, Mr. McNamee, or 
would you rather proceed right away? 

MR. McNAMEE: Well, I thought I'd be just slightly 
longer than I was the other day, when I asked no questions at 
all, and I think that maybe five minutes would clear up my ques- 
tions; maybe then the Commissioners could get together for their 
questions. I mean, I may as well @lLeanwip =—— 

DR. DUPRE: Why don't you go ahead then, Mr. 
McNamee. 

MR. McNAMEE: Yes. 

CROSS-EXAMINATION BY MR. McNAMEE: 

MR. McNAMEE: Doctor, you said plant A and plant B 
represented Johns-Manville and National Gypsum, and I was won- 
dering which was which. 

Q. The plant A was a single [inaudible] and the 
other produced a mixed variety of product. Which was which? 

THE WITNESS: A. B was Johns-Manville. 

Q. I gather you've now been made aware ore tiie 
school program in Ontario. Some of the questions today have 
been directed towards that. Has that background been furnished 


to you, about the massive program of taking out and encapsulating 
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Sata Weill, cr-ex. 


Q. (cont'd.) asbestos in schools throughout Onta- 
mLoO?. 

iM a NoO{S Ut nas 

Q. Is there any similar program —~— is there a 
program down in Louisiana about the schools removing asbestos; 
is there any program? 

Awe hel policy, Ghink Mint our regen == and this 
is probably true in most parts ofs thei Statest=—- asi for?’an 
inspection, visual inspection, of installations, material which 
may contain asbestos, to be completed by the school boards or 
their representatives. 

And in cases where there is damage, disrepair, 
flaking off of problem material, the repairs: ito? beimade..t rit 
don't know of any universal or comprehensive program of encap- 
Sulating, or doing something to all the Matemlals that's in 
place. Is that what's happening here? 

Q. Well, something along that line; T'm not quite 
sure. 

At any rate, Mr. Laskin asked you a question about 
schoolchildren, which seemed to relate to their susceptibility; 
and I-just note that®in: one of» your Studies Gare thinkewt "st tab 
4, which is headed -- excuse me; I'm Getting, a bat ofva cold —- 
lung function consequences of dust exposure in asbestos cement 
manufacturing plants. 

This question of susceptibility is indirectly 
raised; page 90, you talk about ethnic differences and stan- 
dardization of lung function. And it appears that you have made 
certain adjustments because of lung function, between black and 
white races. 

I'm just wondering, is there, if you detect any 
difference in susceptibility between the two races? 


Ae dWeldsenoseudhe differencesimm dung function 
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A. (cont'd.) between blacks and whites, the 
expected lung function, which in fact was published separately 
in another paper which I doubt that is in here, and was also 
published at the exact same time in another journal by other 
investigators, and we didn't know they were doing it, and we 
found very much the same thing. 

And this is strictly -- it's a size thing; it's 
just the size of the chest in relation to total stature, which I 

10 donves eink, in the sense of the word that I think you are 
implying, really represents a Susceptibility factor. 

It's just that when you're bookilage@a polung “fhunc— 
tion as a way of monitoring respiratory health, Gand your ve-gotea 
mixed racial population, you have to account for the differences 
in lung sizes between the blacks and the whites to put them on 

15 an equal basis by which to determine abnormality. 

And in order to do that, you have to multiply by a 
factor that is perhaps less important than just to Say Chace L eds 
not a susceptibility; it's just a racial characteristic dealing 
with lung size in relation to total height. 
a0 GigiWe Ely jus tetoicleartiyethatpetor instance, cer- 

+ain women are more susceptible to forms -- certain ,feorms “of 
cancer than men. So what you're saying, that this lung size 
really doesn't indicate any difference in incidence between the 
Ewo races; iisethat correct? 
A. I don't know of any evidence that the lung 
25 size has any influence on such differences -- any such differ- 
ences that might be found. 

Q. Because I think there were some, in some of 
the earlier briefs with respect to schoolchildren, I think some 
people implied that there might be because of the higher meta- 
bolism weight of the children, that there might be greater sus- 


ceptibility to a disease brought on by exposure to asbestos. 
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- 162 - Weill, cr-ex. 


Q. (cont'd.) Do you have anything to say about 
that? 

A. I don't -- I don't know of anything that would 
directly address that question. 

Q. Would it be possible that, say, somebody with 
a higher rate of metabolism than a child, he Might Ingest more 
easily, and he also might dispose of the asbestos more easily? 

A. Inhalation here primarily, rather than inges- 


tion, and metabolismmises 
Q. The inhalation might be greater than metabo- 


lizing of the same substance? 
A. Well, in the usual sense of the word, the 


body doesn't metabolize asbestos; I'm just not Sure ... 

OwktDrutentenl ine; ethesothersday, indicated that 
he had done some studies on non-occupational exposure to asbes- 
tos and how many additional cases of lung cancer could be 
caused in a given year, and also how many cases of mesothelioma 
could be caused. 

And he indicated that non-occupational exposure of 
two hundred and forty-five million Americans would cause approxi- 
mately twenty-eight additional lung cancer deaths per week, per 
weary and thatCwouldehe statistically iistonvitcant, wauldrit 
Hot? 

AgeeWelll -eDrs Enterhinevistaystatistteian. Did he 
say it would be insignificant? It's a small number. 

OMW ViouldAthisetwenty—-eight —- »would that —— 1 
notice that you yourself have indicated that below a certain 
threshold, that perhaps there is very little excess risk of can- 
cer? 

A. Insour working population; that's ‘correct. 

Q. Would you have any, or have you formed any 
opinion, say, that, to get back to, Say, schoolchildren in an 


environment where the asbestos is fixed and it's not friable and 
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- 163 - Wertll, *cr~ex. 


Q. (cont'd.) loose, whether there'd be any real 
excess hazard from asbestosis or lung cancer? 

A. I think, based on what we know, even in low- 
exposure occupational settings, I would think *that the “risk, 
under the circumstances that you describe, would be very, very 
low; if not non-existent. 

Q. You might have something different to say 
about the people removing the asbestos? 

A ALG Gmtght* 

QO. I have one final question, and I don't know 
whether I'm stating this properly, so you can correct me. 

Did you not state, more or less, that lung cancer 
does not occur without some indication of asbestosis? 

A. *No> 8. didn tetsay7 that: 

Q. The occurrence of mesothelioma, do you regard 
thet it requires a prior indication of asbestosis? 

A. Does not. Many people with mesothelioma do 
mot, in fact, thave*"asbestosis; some do. 

MR. MCNAMEE: Those are my questions; thank you. 

MR. LASKIN: I just had one reply question I'll 
etean (up £iMr ScChaiwman’.) P11t tarose fou tloiiia question that Mr. 
Warren asked on the differing hazards from differing fibre 
types, and the accumulating evidence that would seem to impli- 
eate crocidolite. 

RE-EXAMINATION BY MR. LASKIN: 

Ou8 Gant kleskeyyou FP DreiWawit does at sthensfobtow, 
in your professional judgment, that you would aim at setting 
different standards for different fibres? 

Aw axes: 

Q. And the tentative view that you expressed 
earlier, at a hundred million particles per cubic foot, is that 


basically a -- I don't want to -- I'm not trying to pin you down 
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oe liccnts dey)? 7 ca anything, but ... 
Ne sButieyougalL: 


Oe lt. 2ebutta set understood your evidence previ- 
ously, you suggested that that -- below that level, as farnas 
your population was concerned, there really wasn't detectable 
excess risk. 

Ai. Jerhat is twhat sche edatany SO far, shows. 

GaLcAnd tis 3th até chrysotile, an essentially 
190| chryscetile standard only, or a general standard across Ta 
types? 

A. None of the above. I mean, tte Sn Vo wae cali 
dard at all, nor -- well, first ofhwahbls~ asiacsz 

OustLevines = 

Rises it applies atot-sii toappites ee this popu- 
15} Jation that has had a mixed-fibre exposure. 

As you may remember, if we separate -- wherever 
the mortality study is; I've got it here somewhere. 

Ope tSevens 

A. Okay. We do separate, on page ~~ I mean, if 
5 you would like to do this -- on page 352, if you look at the 
SMR's of the no crocidolite exposure group, the attempt here was 
to get a chrysotile-exposed group, you can see what the levels 
of exposure are for the varying standardized mortality «rataos. 

That suggests, perhaps, that for chrysotile, if 
we do the proper sort of multiplying back to getting total par- 
295 ticulates, this is now the part of the particulates dealing only 
with the fibrous content (it gets complicated), we might get 
some sort of estimate of what a chrysotile standard could be. 

I'm not prepared to do that today, or probably 
tomorrow either, because it's complex. The question of what 
should be the appropriate standard is obviously -- and you 


understand that quite well. 
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= 160 = Weill, re-ex. 


hm, (contd. ja" Butjeeyeswu think’ that 4 wrth the 
information that we have and that I summarized briefly before, 


I would today feel that it is reasonable to consider the differ- 


; ent permissible standard based on the type of asbestos fibre 
being handled. 

Ow WGiotakesdt A then Svone tinal questions juset 
using your open data, I) takejit, at ithe present time, you 
wouldn't professionally be prepared to convert your levels, 

10 expressed in terms of particles, back into fibres? 


AG) Worried beawititng tol discuss it,- and 17d ibe 
willing to make some conservative assumptions. 

For instance, you saw the conversion data today. 
You wanted to just, without getting any firm conclusions, if 
Vourwanteditosdiscussiitein the sort of following context, that 

15 would be all right), antormalay: 

If we took the most conservative figure that one 
might want to generate from our data, let's use a conversion 
ratio ofsonesethatawould) be: conservative; sIsthinkser And that 
gives you a hundred fibre per ml-years, and you do the rest of 

a the division. 

MR. LASKIN: Fair enough. Thanks very much, Dr. 
Weill. 

DR. DUPRE: Dr. Weill, now you've been extremely 
generous with us, so may I put us in your hands, so to speak. 
One option would be to break now and return about 7:30 for maybe 

25 three-quarters of an hour, or an hour or so; another option 
would be to remain until about seven o'clock. 

PR. @WEGLL: perfwouldé@certainlysbeywilling®to govthe 
lattereoptiony 2f you aretwillingn, Dieiucanpstand fora moment, 
and have some water. 

[Some unrelated discussion. ] 

DRe DUPRES) DevevifenaAtwouldtyou DPikettowr?. 
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- 166 - Weill 


DR. UFFEN: I've just got two things I want to 
raise with you, and I'm not even sure I know how to put the 
question properly, and it may be something that you can deal 
with in a minute, and it may be something where your advice to 
us would be, you've got to deal with it) later on. 

The first one is in connection with the paper in 
here that deals with measurement techniques. You and some of 
your associates had worked on the data absorption dust quanti- 
ties. 

DRE WELLL Ves; Sirs 

DR. UFFEN: Now, this opens up an area Oofresconcern 
about the future; monitoring the work place, can it be done, 
how chould= Lt be*done; "et cetera. Thats ether sore. oL Loing 
that's on my mind right now. 

And I guess what I'd like to know from you is, 
what did you think of that particular instrument; number two, 
out of that, can we look forward to a day when we can have reli- 
able, continuous monitoring; and do you have any advice to us, 
for us, about the best directions in WhichetoudOr 

DR. VWHIELS @ewell ,eDr. Moda yy 'whoris my industrial 
hygiene colleague and who, in fact, played the major role in the 
testing of that instrument and the writing o£ the*reporty "told 
me, just before I left here, because I noted that) LEvhad been 
chosen as one that was of interest to the Commission, that the 
bottom line at the moment is that he didn't think it was very 
good. 

He said that if you have nothing else, it is an 
estimate, but it didn't perform very well, as you can see from 
the paper; bhutvitYhad"™to be*tested, because people were, in 
fact, using it, and some were touting it as an important 
advance. 


Tm atraid }* beyond “that7el can vt offer @yery much. 
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DR. WEILL: (cont'd.) We're looking at other ways 
of measuring air-borne asbestos; for instance, X-ray defrac- 
Pon wo) Mave aevery tigi yudauconalocs xo ray defraction system 
that we are at the moment using to try to correlate fibre 
eounts; wath, a=- 

DR. UFFEN: When you say "automated," you mean it 
does a bunch of samples quickly, or continuous monitoring? 

DRO WELLDe lt s,automated, am thessense that you 

10 get a very, uh -- fairly quick computer read-out of the peaks, 
so that it measures -- it does make measurements more ed Gey, 
than in the past, but,it's,not. by any means so rapid that you 
could literally do hundreds of samples in a short period of 
pimes but Lt 1s an advance. 

And we're looking at that, not so much now at the 

15| moment, because that part could be improved. Right now, we 
want to see is, how good is it in terms of estimating fibre 
exposure. As you know, it measures not only fibre, but would 
also measure any serpentine for chrysotile, for instance, that 
was in non-fibrous form. 

aa So you'd really have to know something about the 
characteristics of the particles, and then perhaps use this as a 
way of estimating, in a quantitative way, what the air=-borne 
concentrations were. 

I'm afraid you really would do better by asking 
that sort of question to somebody who is in fact in that Preia, 

25 like Dr. Hammad or like Dr. Morton Korn at Johns Hopkins, or 
Someone who has had experience in measurement of air-borne 
fibre. Vernon Timbrell is another individual, in South Wales, 
at the MRC Unit, who has a system -- and I don't fully under- 
stand it, but it deals with aligning fibres magnetically and 
then counting them. 


There are all kinds of automated or modern 
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DR. WEILL: (cont'd.) physical methods for trying 
to improve the accuracy and the speed by which air-borne asbes- 
tos can be quantified; and I think beyond those sort of general 
comments, it wouldn't be really fair for me to be more specific. 
I'm a little bit out of my most comfortable area of expertise. 

DR. UFFEN: It seemed to me more important that we 
should pursue this, and perhaps you can Cell me, in, che; «l.gqht 
of the importance of the conversion factor it seems to be taking 
on. You remember the nine to one, or one to one; we've got a 
VoOwe speculum ==— 

DR. WEILL: That's correct; and that's about the 
Tange; too. it S “about one Co nine to one, and that obviously, 
which you choose for which process will Give yousstriking lysate 
ferent dose-response relationships. 

DR. UFFEN: There's a somewhat related one. In 
the particular case OF the textiles, going farther away from the 
mining discourse that we had earlier today, I fOUnO so LSe ae re 
surprising, because I would have expected there might be some 
other kinds of fibrous materials of organic nature, like wool or 
CO CCOM Otc = ; 

DR. WEILL: I think there are some; again, I'm not 
Anee woe? teil tadt 7. SO. 1) in ahratc tolate— 

DR TUFFEN- well, loll) just put 2t, anyway, chen. 
Under the microscope might be a devil's job te tell the Gian 
ence between a curly piece of wool and curly piece of chryso— 
EDle 

However, you should be able to tell them apart 
with some other kind of a detector, say, neutron activation is 
susceptible to the organic. 

DR. WEILL: You could use a probe with elemental 
spectrum analysis, anda scanning electron microscope, ano. Cer = 


tainly tell apart. 
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DR. UFFEN: Is this being done? 

DRatwELLLeeuwell, tyes, Lutmes being done: Fibre 
identification in tissue, for instance, to tell, in tissue, 
whether there's a chrysotile fibre or a crocidolite fibre, you 
can -- that can be done. You have to have pretty fancy equip- 
ment to do it, but you can certainly do it; identify the fibre 
very accurately. And you can certainly tell an organic fibre 
from a mineral fibre. 

10 Those types of techniques tend to have, at the 
moment, limited practicality in wide applicatiron}adenkit they? 
It'd be hard to imagine that scanning electron microscopy with 
the appropriate mineral detection capability «could betusedjin 
every plant or every work place; i'm atraizd 2t's a research 
EOOL, More. 

i. DR. UFFEN: My other question is sort of a switch- 

ever. to asdteferentearecar—sc 

DR. DUPRE: TIf«I can ask you to just hold that 
one for one moment, because I wanted to follow up on exactly 
what your area of questioning Dr. Weill. 

30 Dr. Weill, when you were, indeed, analyzing some 
of the implications in the Dement study forsust eyOuURpOINMtedsour 
that his conversion factor had been one million parts per enbac 
foot to three fibres; correct? 

DR. WEILL: For most of his job areas, that's 
COLDEeEtL. 

25 DR. DUPRE: Then you suggested that it certainly 
might not be unreasonable to entertaingone toksix;sor onetto 
nine? 

DR. WELLGs “Yes 

DR. DUPRE: In your paper on the lunge cunceson 
consequences of dust exposure, which 1s4ideguess, your tab num- 


ber 4, at page 97, if I understand you correctly, at page 9/7, 
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DR. DUPRE: (cont'd.) the conversion factor that 
you suggest -- but, of course, this is now, as I understand it, 
is the asbestos cement industry -- it is one million particles 
toi two fibres. 

DR. WEILL: That was what we suggested at that 
time, based on the available information on side-by-side samp- 
ling in the literature; since then, we have done our own study 
of that) which is also included in here. 

And, aS you may remember, when we reviewed those 
data, I suggested, following questioning by Mr. Paskinos thate ec 
may very well be that that conversion should be downgraded 
somewhat; that ratio should be downgraded somewhat. I wouldn't 
Wante tosvatethis moment, be -—<-=- 

DR. DUPRE: Put it in what kind of an area? 

DR. WEILL: Between one and two; perhaps one and 
a half; maybe even closer to one. 

DR. DUPRE: Even one to one? 

DR. WEILL: Possibly even one to one. 

DR. DUPRE: But clearly, at this point, what we 
are looking at is something that reminds us of the importance 
of knowing exactly what asbestos-related industry we are looking 
an === 

DRESWEILLE: @Yes'-sir. 

DR. DUPRE: --- maybe you're into the one to one 
to One to. two asbeaee-= 

DR SWELL ss Yes. 

DR. DUPRE: --- but in, say, textiles, one to 
three None to Sie? one to mnine'. 

DR. WEILL: That's right. Well, you're going to 
hear some -- when you ask Professor McDonald that question, 
you're going to hear some incredible ratios. 


First of all, he thinks that the conversion -- 
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DR. WEILL: (cont'd.) well, he really should speak 
for himself, but the conversion ratio depends on the concentra- 


tion of dust, and some of his conversion ratios,.aré,quite high; 


very high. 

DR. UFFEN: Fifty? 

De Whi LGeae CONL tech iketLecys, se OUtaMayDesLwenty 
or thirty; I don't remember exactly. You can ask him. Some of 


them are quite high. 

DR. DUPRE: You mean, one million particles would 
be equal to fifty fabres? 

DR. WEILL: Some -- you know -- I didn't say 
5 eae Beh a Laughter.] I don't remember exactly the numbers, but 
there was somebody --- 

MR. LASKIN: Three to seven, I think. 

DR. WEILL: .When -heslooks at in,relation.toylevel 
of exposure, they're all levels of exposure where the ratios 
are higher. 

But. theny oethink atiseuntalxr for me to make his 
judgments for him. 

DR. DUPRE: But quite clearly, though, you are 
telling me, as a layman, that there may well be a very important 
correlation between, on the one hand, the kind of asbestos the 
industry were lcoking at and the conversion Patlo,won therorniers 

DR. WEGLL: Thateserignc. 

DR. UFFEN: Well, my other question was, uhm, 
you're the first expert I've run into who's both conversant 
with asbestosis and lung cancer and the silicosis question. I 
don't want to miss the chance to ask the question, which may be 
Er diet OOl tak oOW.s 

It's been put to us that we don't have in the 
asbestos mines, as yet, in Ontario, although we could have, but 


we have a lot of other mines (base-metal mines, nickel mines, 
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DR. UFFEN: (cont'd.) copper, and the like) that 
occur in recks not at all dissimilar from the ultra-basic rocks 
in which the asbestos occurs. I forget who it was that sug- 
gested that there may be a problem of lung cancers that we don't 
know about, and if we were to have a set of regulations that had 
to be implemented, we might discover that we had to implement 
them where we least expected it at the time of the study. 

Have I painted the picture for you of what the 
problem is? 

DR. WEILL: I'm not sure exactly. The suggestion 
is that in some of the mining operations, there may be a risk -- 
ah Lungeecanceryrisk ss 

DR. UFFEN: Due to asbestos fibres and silicosis 
-- silicates -- and that the number of fibres of asbestos could 
exceed some regulation established by a regulatory authority, 
and not have an asbestos mine or a factory within sight. 

DR. WEILL: Let me answer that this way, and see if 
it's responsive to your concern. 

There is no evidence, credible evidence, that 
silica exposure, or silicosis, increases thesrisketoer,azhe deve- 
lopment of lung cancer. 

Does that answer the guestion yet, or shall I go 
Ont 

DR. UFFEN: Let's see whether I understand it. 

Is there any evidence cf people getting asbestosis or lung can- 
cer who have worked in other mines, but not necessarily in an 
asbestos mine or factory? 

DR. WETLL: Well,ad quesseif, they worked tinya 
uranium mining operation, that would be a possible contributor 
tosthe! carcinogenic’ risk; 

I suppose, in some mining operations, exposures to 


arsenic or nickel or -- I'm trying to think of what other 
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DRt WEiUE: (Cont, a.) possible carcinogens -= 
eGppeL=—-— 

DRO UPFENs Let eme puceltethat.-— Would it tbe 
possible for someone to have developed lung cancer from asbes- 
tose. ilbres® ——— 

DR. WEILL: Yeah. 

DR. UFFEN: --- and it was not recognized because 
they were working in a nickel mine? 

PRE WEILL. *Sure,. that’s possibile, 14 there was ‘ali 
asbestos exposure: You mean previously or --- 

DR. UFFEN: No -- suppose there's an asbestos exposure 
that nobody suspected because it wasn't labelled asbestcs mine; 
it was labelled nickel mine. 

DR. WEILL: And yet there was a fibrous deposit in 
that mine; is that your point? I guess that's possible. 

I just don't know enough about the geology of 
asbestos, in terms of the topographical locations of these vari- 
ous deposits, to know how likely it is that a fibrous serpentine 
would happen to be in a nickel mine. I mean, I just don't know. 

DR. UFFEN: Well, it's a matter of degree. 

Now, the kind of dose-response relationships that 
we've seen recently -- say Dempster's, very steep -- Suggest 
that it wouldn't be at all difficult to have a regulation 
intended for asbestos control which would have a decided effect 
on other mines, because what had previously been thought of as 
an insignificant amount of asbestcs fibre in the waste now 
becomes guite significant. 

DR. WEILL: Because of a more rigid standard. 

DR. UFFEN: Because of a more rigid standard, 
brought on because it would be controversial to dose response. 

DRe WEIEE-. » 1'see.=eWell,-arl [ Can*say 15 that 


certainly it doesn't seem like an improbable sequence of events. 
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DR. WEIL. (cont ds) laud tecer tain byemightiubes that 
there could be that effect, but I'm not sure how one would deal 
Witietiat. 

DR. UFFEN: I guess what I really want to know Ls, 
could there be a problem and nobody knows it because they just 
didn't know to study the right people? 

DREMWEELL: “Yes. Of course, mortality Studies 
mow, in all sorts offindustraes# iare proliterating ; there are 
more. People are studying, for instance, mortality in all 
phases, or very many phases, of the chemical industry. te Thiseis 
now going on very widely. 

Mining, various types of mining operations, there 
have been mortality studies certainly that have been done and 
reported in the literature for decades, reallyaorvtheyéretshows 
ing some excess risk and some -- I think there was an article 
maybe twenty years ago in the New England Journal on metal min- 


ing mortality that showed some excess, and nobody knew for sure 


what it would do to arsenic or -- things that are known carcino- 
gens. 

DR. UFFEN: I just have a gnawing concern, you 
see, when I read -- or hear about the death certificates had to 


be changed when they did an autopsy. What about all the guys 
that were listed as having died of something else.--- 

DR eaWElbLeeoAndethen*tthey didn’t change; they 
aidn: t know --z 

DR. UFFEN: Because nobody knew enough to even 
ask <<< 

DRanaWEDLE Satlecsuaéprob len. 

DR. DUPRE: Just on the record, I gather that when 
you said Dempster a few moments ago, you meant Dement? 

DR. UFFEN: Did I say Dement -- Dempster; all 
right. Dementea-s 

[Laughter. ] 
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MR. LASKIN: The fellow with the steep curve is 
preva ye 

{[Laughter. ]} 

DR. DUPRE: Dr. Mustard? 

DR. MUSTARD: Mr. Chairman, I have a couple OG 
questions in different sectors. I'd like to go back to our 
friend the macrophage. 

DRe WELLM: = Yes, sir. 

10 DR. MUSTARD: In which you showed us what may be 
Pare of the underlying basic mechanism, and consider it for a 
few minutes in the light of two streams of questions; one 
related to clinical detection of disease, and the other related 
CoO Cancer: 

I think you suggested that the macrophage trying 
aS to do battle with the right size ard shape of asbestos fibre 
might be a very important key in terms of what takes place. ise 
I understand it correctly, you implied that the macrophage might 
well release factors that caused the fibreglass to proLiterate 
and do their thing, much of it; is that Correct? 

DRY WELLES “ves™ 
DR. MUSTARD: Do you know if there are any stud- 


20 


ies now related to fibreglass involving macrophages which show 
that the macrophages actually do release factors which stimu- 
late the fibreglass to proliferate? 

DRO WEILU. ¥Yes, think there*are *such studies. 

25 DR. MUSTARD: So that a stimulated macrophage -- 

and I wanted to say "stimulated" is a very important factor in 
terms of the response that occurs in the lungs, and che Capo 
liferative response is important as far as the frbrosis. 

DRSAWEILELS “Yes? Sir. 

DR. MUSTARD: The second part of that story or 


I think you also inferred that the macrophage contains enzymes 
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DR. MUSTARD: (cont'd.) within it which can be 
made available when the macrophage is stimulated enough; they 
may have something to do with the development of the cancer 
story. 

DR. WEILL: No; I didn't say that, bireeleawouldn. t 
disputer.&.. lagust don't know; I am really not very knowledge- 
able about the various theories, basic cellular theories of 
carcinogenisis, I would feel, but I'd be happy to hear your 
ideas on it. 

DR. MUSTARD: I was wondering what you knew, and 
I think there is some evidence that has been posed by some 
individuals that those enzymes may, under some circumstances, 
modify the DNA cells -- PNAy OLECOUGSe wasceyve understand,12s 
very important in determining the properties Of cells ==sbuet 
you're not aware of any studies having been done along that 
line in relation to the macrophage response to fibres and the 
development of carcinogens as they might relate to the cells in 
the lung? 

DR. WEILL: I'm not aware that they have been done. 
I suspect that, with the fairly profuse work on cellularcres-— 
ponses to fibre, much of it in vitro for cell culture, and so forth, 
that some of those things may very well have been looked at, 
finding out if there's relevance to some of your considerations. 

DR. MUSTARD: Arother question on sort ofetnis 
basic area, I recall that, in the case Of Silica, the particles 


— 


are sufficiently small that the macrophage can adjust them; cS 
that, Connect: 

DR WEILL: shat ’s correce. 

DR. MUSTARD: And, therefore, one oeftthe direter= 
ences between silica and the asbestos fibre in this story is the 
fact that the macrophage, as you SO vividly described, has a 


tough time adjusting some of those fibres? 
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DR. WEILL: Yeah. 

DR. MUSTARD: And I don't know whether that's an 
explanation for the slight difference in the efrectsogeche two 
particles or not; but, regardless of that, it seems to me that 
we then have two problems. 

As I understand it, a large DEGPOrteLOusOr tne 
asbestos fibres probably stay in the lung when they get there; 
some will be cleared out but a portion stay behind. 

DREGWEILE?:e@ ese 

DR. MUSTARD: Has anybody done any trace effects 
to look at what proportion of asbestos fibres get cleared and 
what proportion stay behind? 

It's been done with some particles butwhassitebeen 
done with asbestos, too? 

DR -LWEELU: elrdonst, knows 

DR. MUSTARD: Well, I think we can safely assume 
that some of the asbestos fibres stay behind. 

DR. WEILL: I think we know they do. 

DR. MUSTARD: That means, therefore, that,gonce 
you have inhaled asbestos fibres, that presumably the macro- 
phages have to start the tissue reaction taking place, and when 
two fibreglass is divided and laid down some fibrous tissue, we 
probably can't detect that clinically. In other words, but 
there still have been changes in the lungs. 

DR. WEILL: Yes. 

DR. MUSTARD: Do you have any idea how extensive 
that process has to become before you can detect it clinically? 

DR. WEILL: No. 

DR. MUSTARD: But, really, then, what we are doing 
is, we're defining asbestosis as a thang that can, be recognized 
by us in medicine when the person's dysfunction becomes suftei— 


cient that our test systems can detect it; but the process 
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DR. MUSTARD: (cont'd.) itself has probably been 
going on from the time the asbestos fibres were inhaled. 

DR. WEILL: I think that they probably occur with- 
in hours of the time the fibre is inhaled. 

DR. MUSTARD: This leads me into a very ALeercu lt 
question. 

In my own field of interest, one of the problems 
with laboratory tests has been trying to determine their value 
in actually detecting the underlying problem in vascular disease 
and coronary artery disease. 

And, you know, you can go and see your doctor and 
he'll give you a clean bill of health and you can die of a heart 
attack two weeks later, because, in essence, unless we do cer- 
tain things to you, we cannot determine the amount of disease 
you already have in your coronary arteries. 

And I would assume that in this room I could be 
fairhy confidentieven females have got some degree of narrowing 
of the coronary arteries already -- [Laughter ] 

One of the problems in medicine isttakingvareest 
that you have, and then trying to see, in an objective [inaud- 

ible] if you can determine how well the test does predict the 
underlying process. 

And I'm not sure how you do it in the pulmonary 
function field. In veinous thrombosis, you can do it now and what you 
find is that many of your tests are about fifteensto twenty iper 
cent out in being able to predict the underlying process. 

Has there been any prospective study done of using 
pulmonary function tests to predict the degree of underlying 
disease? And I realize it's a catch-22, because I’m not sure 
how you'd assess the underlying disease. 

DR. WEILL: Well, your discussion and questions 


are cbviously extremely important, and, as I'm sure you're 
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DRe Whlue: (cont'd) awere; Lt don't have all 
these answers. Let me make one or two comments. 

First of all, at the stage that you're focusing on 
now, I suspect that pulmonary function, or anything like the 
measurement of physiologic changes in the lungs that we have 
Bvaibablemtowus now, or likely to have in the foreseeable fut- 
ure, certainly isn't going to detect, in effect, at the cellular 
level, that early, after the inhalation of an injurious par- 
DLCLe. 

What has been done, and what is being done, and I 
think will continue to gain in interest and perhaps importance, 
is a lock at the cells in the alveolar, or being shed from the 
alveolar spaces (that is alveolar lavage colts) sin varilous dir- 
fuse conditions of the sort that we're discussing. 

For instance, the distribution of various types of 
cells (T-lymphocytes, macrophages, polymorphonuclear leukocytes) 
in the alveolar lavage ... Let me tell you what alveolar lav- 
ager-— see some perplexed faces. 

Well, in fact, what happens isethat weecalr <-> 

[Laughter] 

--- seven o'clock, on whatever day thus 1s 

Now, we can now, just as ... All of you know what 
a bronchoscope is; it's a tube, a flexible tube now, that has a 
ight at the end, and bends, flexible, and lots of mMEerrors. 

It's made by the Japanese, making all those wonderful instru- 
ments -- that sort. 

And you can actually see down into the air tubes; 
and, in addition to seeing down, once you get the tube down the 
trachea, the windpipe, to various portions of the lungs, you can 
wash out some of the cells that are down Phere, eandecnierewaley =— 
and then count 'em and see what kind of cells they are, and that 


Sorteot thing: 
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DR. WEILL: (cont'd.) And you can measure certain 
proteins, immunoglobulansk=—92 won't bore you with all the 
details. But there are) certain cells that predominate in cer- 
tain types of conditions; for instance, in socridosis [phonetic] 
the T-lymphocytes tend to be very prominent, probably related to 
activity of the disease. 

In pulmonary fibrosis, interstitial pulmonary fib- 
rosis of unknown idiopathic pulmonary fibrosis, Hamman-Rich-type 

10 problems; the polymorphonuclear leukocytes tend to be prominent. 
We don't know yet in ashestosis,.and? thate-—51ns fact). 1 have a 
very aggressive immunologist who is trying to get me to agree 
that some of our patients with asbestosis should have this 
broncho-alveolar lavage, and I have convinced him,that. that.as 

going to be hard to accomplish, for various reasons, including 

15 the fact that a number of these people are actively working and 

aren't good candidates for that type of procedure. But there 
are other reasons that it may be difficult to get a sufficient 
number of patients for him. 

But it's possible, in the future, we will have 

fe good assays of these cells that we were really looking at here 
in this electron micrograph to tell us something about the ear- 
liest phase of this process, which you imply is important and 
which I agree is important. 

Tomean siyoumcam take, those cells and you can do 
various things with them; you can probably make certain assays, 

25 histochemical assays, perhaps. I doen't know all .of the. varnlous 
things aml WMenoteancel lular biologist and I just have a peri- 
pheral knowledge about the various techniques. 

But my point in bringing this up is simply that, 
if we are going to know when some of these early changes occur, 
and what those changes are like, it seems to me ist Lee Code OS 


through that kind of analysis system, rather than by measuring 
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DR. WEILL: (cont'd.) air that goes in and out of 
the lurgs and diffusing the passing, and varicus Phings, ofthat 
sort. I just don't think that that's the bait. 

Now, the question is, so you can demonstrate that 
something happens, which, in animals, you can; within hours or 
so, something starts to happen; a macrophage is recruited into 
the system, and so forth. So what; how does that help us in 
solving the public health problem? 

10 DR. MUSTARD: I suppose it creates a series of 
problems. It makes the definition of asbestosis, once you can 
do that, more complex, because it has the precision which you 
previously lacked, and, secondly, it makes the diagnosis of 
asbestosis earlier in the time period, which changes the whole 
nature of statistical data studies in YeLaeLoneco 1Onset per 

is eerera. 

DR. WEILL: Yes, indeed, it does. 

DR. MUSTARD: Which would change the whole nature 
of the graphs we've been looking at. 

DR aeWEL Gl oe Ceo OL COULSe. 
on DR. MUSTARD: Which leads me into another follow- 
up question from that. 

You did allude to this in your discussion with 
some of the other counsel today, and that is that there seems to 
be some variation of susceptibility of subi cen seandmuetakeriut, 
because you Gidn't take it any further, that we do not have any 
25} good data about genetic susceptibility, in terms of asbestos 
fibressin the process. | 

DR. WEILL: -Appallingly little data. Again ABinigehe 
Leone conference, there was a small section on host factors, or 
personal factors, that Miguieint luence susceptibility, or explain 
some of the variability among individuals in terms of response; 


and the information is very limited. I think I gave it about a 
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DR. Welbls Ccont' di?) sentence or two in the sum- 


mation, and it was a sentence expressing, as I remember, dis- 
appointment. 

DR. MUSTARD: Finally, in this line of question- 
ing, before I go to the next part, one of the weaknesses of 
epidemiology in North America, of course, is that we do not have 
compulsory post mortems on everybody that dies; therefore, we 
want to ask a question about what's really going on in the popu- 
10 lation. You do not get access to the data, so the true Enc 
dence of people with asbestos fibres in the lungs is unknown to 
us, I would think. 

But what about the Scandinavian countries; the Nor- 
wegians, until recently, used to do post mortems on pretty well 
everybody, but lI suspect my suspcions are correct; they probably 
> didn't track asbestos fibres. 

Do you know if any of those countries that have a 
high frequency of post mortems have actually tried to tyacks<ue 


amount of asbestos fibre in the lungs in relation to pulmonary 


disease? 
20 The WHO has never tried to get thempton=-s those 
countries -- to do a detailed study of it. 
PDR eWEILLGe No}. fim noteaware: Actually; I must 
say it sounds Li keaatewouddi be interesting to pursue Phase. Lt 


not aware that any Scandinavian countries, the post-mortem rate 
was that high. 

25 DR. MUSTARD: The Norwegians, I know, did have 
more than ninety-five --- 

DR. WEILL: Did they, really? That's very inter- 
esting. It wculd be a potential source of important informa- 
cao. 

I do know, for instance, in the United Kingdom, 


30 
that if an individual is in a scheduled job, an absestos job, 
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DR. WEILL: (cont'd) and there is a possibility of 
compensation, a post-mortem examination is required; but, beyond 
that, 1. donat yknow. 

Unfortunately, that's still going to be a selected 
bias, perhaps -- certainly selected population. 

DReIMUSTARDS) Gantilanowgturnecois-s 

DR. DUPRE: Did you wish to interject something? 

MR. WARREN: I was just aware of an investigation 
10 in Finland about the types of asbestos, and some of the results 

in Finland. But the question was asked about the Scandinavian 
countries. 

DR. MUSTARD: Is that a post-mortem study, in 
which they have a high rate of post mortems on everybody who 
dies? 

1p Could I turn to whatever number seven is called in 
your tapes, and turn to the issue of -- on page 352; it goes 
over to page 53 -- on [pages turning] risk assessment, and there 
was some discussion of that today. 

I'd like to take the questioning in a Slightly (aut 

20 ferent way on this. First of all, ihavesnoths,; thinkel did 
read the Cornfeld article when it came through; and it seems to 
me that was a generalized article on carcinogen risk of all 
kinds of things that would induce cancer; 1S that correccy: 

DR. WEILL: That's (right. 

DR. MUSTARD: Therefore, with asbestos -~ wells. I 

25 certainly have no quarrel with the argument that there could be 
a special defect in the system; I think maybe we should go 
through this a bit more. 

It seems to me, from the current data aboOuccar— 
cinogens, there is the evidence that you have chemicals that are 
direct carcinogens; that is, they do not have to undergo transforma- 


tion, although there may be detoxification or there may not be, 
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DR. MUSTARD: (contd.) and they can be assessed ina 
variety of simple assay systems now that provide evidence for 
that in animal experiments. 

Then there are other chemicals that can be detoxi- 
fied but also have to be metabolized before they become carcino 
gens. And it would seem to ine that those would be the most 
likely ones to have a threshold. Is that a fair assumption? 
It's that pack of chemicals that, indeed -- that either the 
chemical itself can be detoxified or it has to undergo a trans 
formation before its effect canbe manifested. 

DRM WETLIA- | Lm atrard, Dr. Mustard, you're asking 
again a question that I would not feel comfortable answering, 
because I just don't consider myself expert in this basic) tield. 

DR. MUSTARD: My suspicion is that that would be 
the case, and which leads me then to asbestos, because it goes 
back to the asbestos in the macrophage. 

It would seem to me that, in the sense of what 
Cornfeld's argument is, it would be relatively unlikely that 
there is a detoxification story or metabolite story with the 
asbestos fibre in the macrophage. There may be, but that, ina 
sense, the application of the Cornfeld reference to the asbestos 
story has got some limitations on the basis of the arguments 
that were in Cornfeld's reference. 

DR. WEILL: I would accept that possibility, yes. 

DR. MUSTARD: I think there should be a reserva- 
tion on that- 

DR WEILIG= Yes,* indeed: 

DR. MUSTARD: Okay; that's the point I wanted to 
make on that. 

Nowe) lowe cam turn toy —— we're going past our time, 
Mrs Chairman, but I?.7. 

Item 11, table 2; this has been bedevilling me, 
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DR. MUSTARD: (cont'd.) not only with VOUre pres 


entation, but also with the previous presentation Ofe Dr. Enter= 


; line's. And I guess I may as well start -~ [pages turning] -- 
: it's tablei2.-catable 2, pager630,in Bxhiibat gels 
I would like to preface my questioning Withsagbit 
Shen dilemiandchatelstacedsan another field, to share the same 
anxieties and concerns, and it's the question of trying to get 
epidemiological data back from human studies. 
10 My good colleagues, like Dr. Sack, et cetera, in 


my own institution, have trained me that the best data comes, 
of course, from randomized controltrial -- obviously, you can't 
do a randomized control trial in this kind of field because the 
ethics of it would be, first of all, indefensible. 

But even when you do a randomized control trial, 

15} carefully designed and guarded by one's colleagues, who are 
experts in the field, the level of controversy that comes up as 
a result of those studies, in terms of the suatabi4 i tyeorf] the 
control groups, even though they are randomized from a popula- 
tion base, leads one to have a high degree of concern about the 

~ data in any of these studies and how we Interpreteu. 

And, of course, equally as important —~— and you 
emphasized it again thismorning -- but even in the randomized 
control trial we were able to sort of monitor the question of 
drop-outs and loss of cases, because they're extremely important 
determinants of what the end results are. 

25 And the second sort of lesson is the one that 
Alvin Feinstein, who's at Yale, has been brainwashing many of us 
with in my own field, and that is, when you move to the next 
level of epidemiological study, where you havea, group,) you, cry 
to find a cohort of somebody out there with good cases to match 
them against, it's got all kinds of problems. 


Andes off course;,, Dr: Feinstein's done superb 
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DR. MUSTARD: (cont'd.) on estrogens in carcinoma 
of the uterus, in which he's been standing up against ...... 
epidemiologists, who claim, indeed, there is an effect; but what 
he's done is, in effect, control groups have pointed out that, 
indeed, they are so inappropriate that you can't draw conclu- 
sions from them, which then leads to my problem, which I realize 
is a horrendous one in the field of epidemiological studies and 
occupational health. 

You talked about this this morning. The thing 
that really hits me between the eyes as I look at table 2 is, 
for the people who are exposed to low fibres (that is, less than 
two mppcf), the standardized mortality ratio ... [unintelli- 
gible]. 2 

DR. WEILL: We certainly would have been, yes. 

DR. MUSTARD: And the digested neoplasm was only 
twenty-one, and that one astounds me -- well, that's just a 
freak, because I heard that from the first thousand, but: go; to 
the next thousand, it's thirty-three. 

And Tawonder;secherefore,=12 that may Not mean=titat 
anmestectmvercontrol group => 

DR.SWELLE] 3 VLE! stanappropriates 

DR. MUSTARD: --- is inappropriate, and that one 
should be multiplying those factors, as you suggested, by some 
factor, and I know I could go to a factor of two or a factor of 
four, which has a dramatic effect cn the standardized mortality 
ratios for respiratory neoplasms, for example. 

DR. WEILL: Well, let me make a couple of com- 
ments about that. First of all, I agree that the low SMR's 
overall, and for some of these neoplasms has been troublesome, 
and has, of course, been the subject of a lot of discussion, both 
in our unit and elsewhere. 


First of all, there are other mortality studies 
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DR. WEILL: (cont'd.) done in Louisiana, using 
U.S. rates that have come up with very low SMR's. AS a matter 
of fact, it's just purely by chance that one of those was done 
by Phil,Enterline) inva chemical company; his SMR's were just as 
low as these and the overall ones were actually lower. 

Some people have suggested, for instance, parti- 
cularly for cancer, that our rates are unusually high, our 
expected rates are unusually high, and you may, ijerack, get 
some immigration that has resulted in scme high rates, because 
there was a time when there was a paucity of medical -- well, 
centralized medical care in surrounding southern states, Bagel 
cularly Mississippi and, to a lesser extent, Eastern Texas) and 
Arkansas, which may have produced some of these Sspuriouseres- 
LCS. 

Now, we looked at, though, not Vust GMRis ingrela-— 
tion to U.S. and Louisiana, as we've indicated in the paper, But 
we also did a case-control analysis that, you know, with the 
analysis Similay tagthe yvone;that has been done in Quebec, where, 
in fact, for each lung cancer death, five controls were chosen 
and a relative risk, or an odds ratio, was generated, based on 
the lowest level of exposure; and a dose relationship again did 
not emerge until the same exposure level: a hundnedamillsonrpar- 
ticles perecubicwlootasyears: 

Now, I'm not saying that all of this absolutely 
eliminates theproblems of low SMR's, and, of course, the worst 
thing -- what is@thep-srand we've asked this, ourselves, many 
times -- what is the worst scenario? The worst scenario is the 
one, I think, that you've just given: that we've under-estimated 
the lung cancer deaths; okay? 

Now, the question is, why would we have under- 
estimated the lung cancer deaths in the low exposure groups any 


more than there would have been an under-estimate of the overall 
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DR. WELGGe= (Cont a.) deaths? 

And my brief this morning was that thate se not 
Piketye co have occurred; and even if you say, well, let‘*s raise 
the overall mortality to a hundredy=1& that's what you'd be 
happy with, and raise the respiratory malignancy rates by about 
the same proportion. We still, then, would fail to get eleva- 
tion of the respiratory cancer risk until the exposure is what 
we suggest is the beginning of the dose-related excess. 

10 I'm afraid that's all we've got; tate smeleecue: > 
ence. You know, everybody -- I think, ultimately, the new data, 
perhaps, will provide more information. Whether or not it's 
convincing is a matter that is going to have to rest with the 
perceiver, or the beholder. Hopefully, it has some merit. 

DR. MUSTARD: Is there any reason -- I mean, the 

Us other side of the coin is, of course, the Controd= group, as” you 

implied, could be clouded with unknowns, which makes their fig- 

ures higher. 

DR LY WETLL:+ Well,* we Navew——*well;=1 already sug- 
gested that there might be; there may be some immigration, and 
20 aliithat. concept. soot nerceare PossiDisities- 

Unfortunately, regardless of the intensive thought 
that has been directed; as I say, we've had consultants on this 
and our own -- well, consultants, critics, whatever you want to 
call it; everybody has tried taking a shot at this we" ve’ dis 
cussed it publicly in meetings, and various things 

25 And I'm afraid we're left with what I have said 
here today: that we have reason to believe that there hasn't 
been a -- we don't have misleading results; there are Steps 
reservations, almost certainly, that some people will have, 
until the trace rate is better. And all we can say set hate we. | 
just have to wait. 

DR. MUSTARD: Except that if one took the stand -- 
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DR. MUSTARD: (cont'd.) see, the thing, I guess, 
that really concerns me is, I just can't see why the digestive 
neoplasm -—— 

DR. WEE = fecan’ ct tells yous but 1m you Look at 
(as I'm sure you have) the mortality studies, generally, you're 
gonna find that the SMR's bounce around; there's going’ ctorbe7a 
few smell ones. A lot of it depends on the number of expected 
Values. ‘They don Te ell? get tor be ta hundreds ——"or even ninety. 

10 I know some of these are very small. 

DR. MUSTARD: It's where the big numbers are in 
VOur population group that Ie see it” 

My concern is that, if you had to sort of put a 
correction factor of two or three for that, because of that 
effect --- 

15 DROS WELLL: 1 WeldS® i wouldn’'® belwilling ‘tot -—= 
DR. MUSTARD: I realize that there's no justifica- 
tion for doing that, based on the data, but the uncertainty is 
there sufficiently, and I'd be interested in what Feinstine might 
think of this problem, in general, because I think --- 
~ DRY WErLU- =) Well, maybe he'd be a good one to dis- 
cuss it with. 

DR. MUSTARD: Because it has an enormous bearing 
on that initial point, in terms of time of malignancy period; 
that's’ “One of my! concerns.” And-I think that; as a commissioner, 
I'd like to express my concern about that problem and just re- 

25 emphasize what you brought up this morning. 

You'd agree that that concern does have an effect 
on the estimates of latency period, et cetera? 

DR WELUIN sro does* 

DR. MUSTARD: ‘Thank you. 

DR. DUPRE: Dr. Weill, would you just please 


indulge me very, very briefly. I wanted to make sure I've 
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DR. DUPRE: (cont'd) gotten something straight that 
you stated this morning, when you actually got down to speaking 
about possible standards. 

Did I understand you correctly to say that a stan- 
dard that was set at a level that would preclude excess mortality 
from lung cancer might not be a standard that is low enough to 
prevent asbestosis? 

DR. WEILL:.. Well, l.didusay dtuthat way,sebut, 1 
think that saying it the other way, that hopefully a standard 
that would prevent asbestosis would prevent excess lund cancer, 
but the way you said it is correct as well. Well, I mean it's 
as correct as what I said. 

I hope I didn't imply (I didn't mean to imply) 
that I have all the evidence that would allow that to be an 
unassailable conclusion. I suggest that that may very well be 
the fact, and there is some evidence to support its 

DR. DUPRE: Now, I fully appreciate what you've 
saicg in response to the counsel here, but one cannot use epidemi- 
ological studies as a direct basics for standards ;sticysalearare 
of a number of considerations. 

Is it unfair, though, to ask you this: just in 
terms of, you know, the kinds of existing or suggested standards 
that are bouncing around -- two fibres, one f1boe, pole elven 
is there anything to be said about which standard may be, at one 
and the same time, sufficiently low to prevent asbestosis; and, 
of course, by implication, preclude excessive deaths from lung 
cancer as well? 

DR. WEILL: Mr. Chairman, I'd like to answer your 
first question, which was, is it unfair to ask that question. 
The answer is, it is not unfair to ask that question. 

As I said before, I really am not prepared to 


answer it, I'm afraid. I don't have a wealth -- this is -—— 
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DR. WEILL: (cont'd.) having been in the business 


-- and I don't devote all my time to this; we have a lot of 


other occupational lung disease research programs going on in my 


unit, bub lL adore —"iy have Spenctra fair amount of time on the 
asbestos portion, for about ten to twelve years, and I must 
Chatman’ the Vast™ year or’so, there's probably been as much 
material (epidemiologic, Dement, our Stuffs and= ours re—dolng 
mortality), which will give me greater or lesser confidence 


what we have now, and the updating of the Quebec material. 


say 
new 
the 


in 


There's an awful lot of -- Dr. Enterline has had some changes in 


his interpretation over the years. 


So I must say that my present DOSttlonsis One .of 


needing some time to reflect fully on the new information, and 


try tolintegrate lit in my” own mind, trying to decide just where 


the best judgments lie. 


And» this®atternoon, | fethink!-S"2 would -- it would 


be unfair to be as specific as you have every Eigntete askeme, tO 


bem but Tedenet, think thaise#is a good time to do it. 


DR. DUPRE: I appreciate that; and I appreciate, 


on behalf of all here, and all my colleagues, even more, your 


tremendous generosity with your time and your sense of public 


service for having come all the way up here. Thank you, indeed, 


veryewmuch, Dr.) Weill. 
DR. WEILL: Thank you; I enjoyed doing it. 


[Discussion re resumption.] 


INQUIRY ADJOURNED 


THE FOREGOING WAS PREPARED 
FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 


DEREK WEST 
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A. (cont'd.) published, but the published paper 
will almost certainly not have as much in the way of detail of 
what he did in terms of environmental assessment as the 
dissertation does. 

Anyway, he goes through a lot of analytical 
techniques to generate information concerning exposure 
estimates in terms of converting from particles to fibers. 

Now what I'm not going to be able to do PSa.aaetua bl y4bie 
Hughes in our group has done some of the analyses of what 
he has done, and come up with some of our own conclusions 
which differ somewhat in which conversion factors are most 
appropriate. | 

But to show you how critical it is ) which 
conversion factor you use, I have a transparency. That 
is, I think, perhaps, the thing that you might be most interested 
aa 

Now, this is from John's own paper. This. is 
from Dr. Dement's paper, and again I want to be sure I want 
you all to know which lines I have drawn in and which line he 
has..his lines for lung cancer mortality is this one that [I 
have labelled three to one. He chose...and the six and the 
nine are mine, but we'll get back to those ina smoment 4<..he 
chose to convert all of the exposures in tthe plang. sswell,anot 
all of them. He had some exclusions, Ditemest Of athe 
conversions, and I think that includes carding, most of 
the conversions were in fact three to one. That means for 
every one million particles per cubic foot, there was three 
fibers per ML, as the exposure assignment. 

Now, just taken by itself, Chatus ea,lutele strange. 
And when I say strange, it's a little low, because even looking 
at the work on simultaneous sampling that I referred to before, 
Eyre and Hurst in the U.S. Public Health Service Hospital, 


in textile manufacturing, they suggested at beast sags EX co 
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one ratio, if not higher. 

Anyway, that's neither here nor there. 

Looking at some of the same data that he had 
available to him, it also appears to us that the conversion 
factor of three to one is not appropriate. 

Now, you have to remember...three to one, you may 
say well, that's higher than what we decided is probably true 
in asbestos cement manufacturing, but we've got all kinds of 
other dust in that manufacturing situation. Whereas in 


textile manufacturing, although nothing is absolutely pure, 


a very much higher proportion, tf would expect, and I thank 


this has been confirmed by people who know something about 
the industry, a much higher proportion would in fact be in 
asbestos fibers dust. 

Q. To put that in some perspective, as I 
recall from your articles, somewhere between fifteen and 
twenty-eight percent ofs yourl fimak product had asbestos, and 
are you then saying that if you look at the final product 
that the percentage of asbestos in, say textiles, would be 
much higher? 

a. I think so, but again I'm really not one 
to be absolutely firm about the proportion and ye laterthat 
to the A-C products. Certainly in textile carding they are 
using, not exclusively, but primarily, asbestos, as faya tas 
I know. 

Now...so we've just drawn what would happen 
if Dr. Dement had decided to use a six-to-one conversion 
factor, or a nine-to-one, and neither of those estimates are 
wayeout, Oc, Lineyg Dye anyo Means Eithersof them could be 
supported, and you can see whate ita does... 7 Lt does a iKehe waste, 
the dose-response curve. It brings it down considerably 
from here to here to here, and in adaitiontorthese lines, we 
have drawn one other thing for you, and that is the only 


other textile study that I know of that attempts to relate dose 
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A. (cont'd.) to lung cancer risk, is the Roachdale 
Scucdy,, Seco. 

Unfortunately, in that study they don cehave 
Padividual- reconstruction. Julian Tete? Se he* coming? nerTe? 

MR. LASKIN: Yes, he is. 

THE WITNESS: A. Ask him why he hasn't done that. 
feeay tiat not encarely facetiously, because in fact a number 
of years ago that was supposed to be his next project, where 
o they were going to reconstruct individual exposures rather 
than his saying his entire population had such-and-such an 
exposure. 

But anyway, when you do that and look at what 
the SMR for lung cancer is in his group of workers who had 
two hundred fibers per c.c. years...and for some reason also 
15 John Dement decided to make things even more Giertcul E Lor 
some people, and instead Of ding this in etl berseper ce. yj aro) 
he's calling these thousand fiber per c.c. days down here. I don't 
know why. But you can convert that by doing really simple 
mathematics. 

Anyway, if you look at where the Roachdale lung 
a cancer SMR is for population exposed to two hundred fibers per 
c.c. years, and these are people with over thirty years: 
followup, this is where you are. 

So you see, on a nine-to-one conversion ratio 
the Charleston study isn't really that far away, not knowing 
Be where the confidence intervals are here Sither. +. really nor 
that far away from the British study. 

But if you use this one, the one he used and 
defends, it is quite a different risk per unit exposure. 

Q. The Peto study is lie eesee 

A. (inaudible statement) 

30 Q. I appreciate that, but can you help me on...1is 


the measurement in particles or fibers? 
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Ame Pibers. “But...well, Lm glad you jogged my 
memory on that. That's another problem, that fibers measured 
+n Britain at that time are not necessarily equivalent to 
personal membrane filter samples measured by us today, Or 
yesterday or a week or a year ago, and there may very well be 
some additional...this is already the result of some 
Manipulation Of che number, based on a series of events, of 
different kinds of counting, area counting versus personal 
counting and that sort of thing, but tt is true that there may 
be some differences in the methodology of fiber estimation. 

That's absolutely correct. 

Q. What's the steepest curve ElaGety OL hay e 
Crawieetcr: ec. 
A. TI haven't drawn that. I only drew the 
ones... 
On SOLrLY. 
A. ...L only drew these two. The steepest curve 
is a very interesting curve. It's a curve that I have trouble 
mocerscancding, ouL. Let me fell you what srt Tiss 
It's Dement's curve, and that's the mortality 
relatironship, dose-response relationship for mortality of 
nonmalignant respiratory diseases. So what he is finding 
here in his population is a steeper mortality, Gigher SMR, for 
nonmalignant respiratory disease... 
Q. Asbestosis? 
A. Most of it, he says, is pneumoconiosis, 
presumably asbestosis. 
Q. That is certainly at odds with the result of 
your own work? | 
eee Leos 
DR. UFFEN: By way of clarification, Tim getting 
arp Lost. 
THE WITNESS: I can understand that, Li SOGLy « 
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DR. UFFEN: Did he measure particles per something 
or other, and convert to fibers? Or did he measure fibers? 

THE WITNESS: A. He dG. born. 

DR. UFFEN: He measured fibers? 

THE WITNESS: A. They measured, in more recent 
years they did both, in order to generate information on the 
conversion, and then they went back and used that conversion 
in converting the old particle counts fo. flper COUNLS. 

DR. UFFEN: Presumably that is testable, 
reproducable by an independent...you should be able to check. 
If you measured both and you do it wrong, if somebody else does 
it, another lab, and doesn't do it wrong, then you could have 
an independent check. 

THE WITNESS: A. Sure. 

DR. UFFEN: Whereas when you go back from trying 
roruse guesstimates,;.~lucre 1s no,way you can make an independent 
check? 

THE WITNESS: A. Yes. The problem Leu nat - iy 
order to know what those exposures in the forties...and most 
of this cohort, most of these lung cancer deaths come from 
people who were employed in the forties, tim quite sure. 1 
remember that correct. You have to be able to Simulate 
those conditions, which were wartime conditions, longer, 
probably, than eight-hour shifts, blackouts I assume, less 
ventilation because of those constraints on light, and things 
of that sort. I think it would be very hard to,simulate the 
conditions and make the measurements today. 

You could certainly do as we did, and as I 
showed you earlier, you can certainly do the side-by-side 
Counting. Lnere. 

DR. UFFEN: Is that being done anywhere else but 
Im textiles? 


THE WITNESS: A. Well, in textiles? You mean... 
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QO. (cont'd.) my time. Sorry, Mr. Chairman, just 
a couple of more question.... 

A. Interesting in the one before...and this 
will be the last comment unless you have some further questions... 
Heeadement ,wue Chink, found one mesothelioma, so 4 very 
surprisingly low or no mesothelioma risk...and no gastro- 
intestinal cancer excess risk. 

O andeviei we exhausted your list of additional 
photographs? 
10 Aneel slike SO actually, because some of the 
ones you referred to were in the papers, and you've already 
gone through them. 

Ohsn nObe eylhe! only thing...well, the only aiEher 
thing, as I have just, from our work, two transparencies 
a dealing with latency period, both for asbestosis and for 
lung Cancer ny CULT fOWn population. 

Q. Could you show them to us, perhaps, quickly 
and we'll just see what they are? 

Awe Sure. =» One otethese ie ine the wmortality 
Bnet isi nthe morbalatyy in the paper. 
20 From the cross-sectional study we plotted the 
prevalence of small irregular opacities of this category 
of one...one-one or above prevalence in the whole population 
versus years since first exposure. In other words, when do 
they first appear. I think it's quite clear they first appear 
after fifteen years. 
a And I think that's pretty much consistent with 
what other people...we have not shown this before, bute GOc 
it just because one of your questions on your rsetehad tosco 
with latency. 
Ge /Thatiserart of the goodies? 
Yeah, che nonpublished goodies. 


MR. LASKIN: Let's make that exhibit twelve. 
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EXHIBIT # 12: The abovementioned transparency 


was then produced and marked. 


THE WITNESS: A. Then this is from our mortality 
paper, and what it does..let's concentrate for the moment, just 
at the peak, at where we found the excess risk of lung cancer 
in the over a hundred million particles per cubic foot years, 
and the SMR's...and this is now plotted against, shown by 
categories of years since first, eincesinitials exposure = ten 
he to fifteen, fifteen to twenty, and so foctun. 

What you will see is that some excess occurs 
here, but 1c. Ss not statistically significant. But a 
statistically significant increase in relative risk or SMR 
for lung cancer occurs between twenty-five and thirty years after 
15 initial exposure, increases until fhirty and thirty live Vea, 
and then plateaus or doesn't increase any further at over 
mirc vyetlve years. 

A couple of points: This happens to be also in 
complete agreement, or is in complete agreement, with the 
peak and then plateauing of risk for lung cancer after thirty 
20} or thirty-five years as the New York/New Jersey insulator 
studies have shown, the peak is in the same five-year interval, 
albeit their risk in the insulators was somewhat MLcwe I. 

But as opposed to the suggestions of some, and 
this has not been published, but we did look at it very 
Carerutty, we could not find a relationship between the 
= latency period, the lung cancer latency period, this period 
here of say twenty-five to thirty years, and the level of 
exposure. 

Neither could Dr. Howell from the...Gipsons 
Howell I think is the paper, NIHS. Neither could... save 
these notes... 


MR. LASKIN: Q. Doyoumean average level of exposure? 
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A. Mows het me...you,ve heard the comment made 
that as levels of exposure decrease for asbestos, thrsaws BL 
lengthen latency period and we won't see the disease until later, 
okay? 

Q. And at the ultimate, until past your life 
expectancy? 

A. Well, that's the good news. The bad news is 
that we are still going to keep having the burden of disease 
ahead of us. 

As a matter of fact, Doug Little in Quebec, 
Howell, as 1 mentioned, and Dr. Hughes in our group, ine Looking 
at this absolutely do not find that relationship - that level 
of exposure, intensity of exposure does not inwtactei ntluence 
this latency period. 

Who says it does? Well ,.lathink the amosite 
manufacturing plant studies, I think they have suggested that 
there is that relationship. 

Q.,. Dr. Enterline.:«. 

A. Dr. Enterline thinks...I think Enterline 
thinks there is that relationship. Did you...oh, I shouldn't 
be asking you questions, but I'm not sure he has that £n0m) his 
own data, does he? 

I don't know. I'm not sure he does. FL susrpect 
he does not, that he...-I think he may just be mocgelling 10047 
doing one of these funny things that statisticians have a way 
eGteqoing. 

Buticertainly i think the Patterson, New Jersey 
plant experience suggests that that does, but I just thought 
for your benefit, since you are interested in latency, we 
definitely looked at it and couldn't find it; and the other two 
investigators have also looked for it and also Poulan tating Lt 

So there is a latency period, it seems to be a 


bit longer...it peaks, at Tease, a lrttle later than fOr 
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A. (cont'd.) asbestosis, but it has very little 
in our studies to...very little influenced by intensity of 
exposure. 

Mae LASKING, UUs Lor ce record, I think that 
slide is actually reproduced at page S20Mofevyour arcicle at 
tao seven. 

THE WITNESS: A. Yes. 

MR. LASKIN: So we'll keep the recora smaller 
by not marking that. 

MR. LASKIN: Q. Dr. Weill, I just have about one 
or two final questions and they really relate to the interaction 
between smoking and lung cancer from exposure to asbestos. 

Do you accept the proposition that the relative 
risk of lung cancer from exposure to asbestos is similar for 
smokers and nonsmokers, although the absolute risk is much 
higher, of course, in smokers? 

THE WITNESS: A. The data that are available 
come primarily from, again, cne New York/New Jersey American 
Cancer Society studies. The reason that these data have only 
recently become available is that it's only through the Cancer 
Society data bank that we really know what the nonsmoker 
risk is, and therefore can compare nonsmoking asbestos workers 
with nonsmoking nonasbestos workers. Again, there is some 
information on this from Quebec as well. 

I have no reason to doubt those data, and those 
data say that the relative rick is omifact thes same... that ic, 
the multiple of risk is the same for each smoking group. The 
absolute number of excess cases is different. 

Unfortunately, I do not have that information 
from my own studies. 

Q. Do you have any reason to doubt the second 
proposition, which +e "that there is “a multiplier effect between 


smoking and asbestos exposure? 
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A. 
MR. LASKIN: 


No reason 


monopolized Dr. Weill proba 
if you are agreeable, that 
little respite for five min 
DR. DUBRE: at 
MR. LASKIN: 
Dow. LetakeaLt, 
Commission is prepared to s 
10 DR PURE Ss w_l: 
counsel. 


MR. LASKIN: 


this evening, 


brief recess and I can cons 
DR. DUPRE: F 


15 
THE INQUIRY RECESSED 


THE INQUIRY RESUMED 


MR. LASKIN: 


down here, and the witness’ 


20 
through until six o'clock 


DRe DUPRE: 


a 
W 
Is there an 


MR. LASKIN: 


O 


arrangement. 
25 MR. WARREN: 


DR. DUPRE: MM 


One gota ie 


exploring the various aspec 
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110 
ated. ls 
Letitia. 


Weill, i-c 
Ghaarman, -lenave 
bly far too long, and might I suggest, 
we give the witness at least a 
utes, and I can check with my PEerencs a1. 
think we should do that, counsel. 
...ag to how long they may want to go. 
if everyone is agreeable, that the 
it this evening? 


he Commission is prepared to sit 


Then we perhaps agree to take a 
ult with people...say four GO. Clock? 


OUr.OLCLOCE < 


It's everyone's preference from 
s preference, that we try to go 
nd see how we go, and... 
e'11 continue.then. 
rder of proceeding? 


I think they have reached some 


I think Mr. Bazin is going to get up. 


r. Bazin, please. 


CROSS-EXAMINATION BY MR. BA 


ZIN 


, just by way of some clarification, 


I think counsel for the Commission has done a thorough job in 


ts of the question you have dealt with. 
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Q. (cont'd.) I would like to ask a few questions 
on the matter of...I understand first of all that your experience 
has been basically in the asbestos cement industry, and your 

5 studies of it, the various-cohorts all,come from thateilndustry 
epecifically...is,that.correct. 

A.) That's acorrect, wLengthe one exception that I 
mentioned this morning, that we have done a radLlographic survey 
of about six thousand marine engineers - a study whi Ghais 
ongoing and so far no publications have come out reper wales Ra: 

10 Q. I understand also that inthis spare Leu bax 
industry when we are talking about dust, through the process, 
these particles of dust are not particles of asbestos dust? 


Ao hat ¥Ss-coLlecc. 


QO. There willube silica, inaCases mica, stheorher 
A cases talc? 
Ai BOSS 
QO. And other various matters that would be in 
eRAteCcust, 1s thatecorrect? 
A. It's a mixed-dust exposure, that, Ss tcorrect. 
Q. It's a mixed-dust exposure. 
20 Isn't it true, therefore, that your analysis 
on pulmonary functions will reflect the interference, if I 
may use that word, of that dust containing all these particles? 
A... Lim not..sure I understand the question. 
If the question is, might some OF Ene oOrner 
particles other than asbestos be playing a part in the 
25 


measurement of functional change, the answer is yes. 
Q. The answer is yes? 
Ae” YES). 
Q. Have you been able to ascertain what influence 
these other particles may have in terms of the overall results 
30 that you gathered insofar as pulmonary functions are affected? 


A. Since we found early on that when we compared 
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=~ LLa— Weill, cr-ex 
mR. (contid.) dipierens levels of x-ray profusion 
for the small irregular versus the small rounded opacities, that 
the individuals with small irregular opacities at the same 
5 profusion had lower, significantly lower, lung finctuonetnan 
the same profusion of small rounded opacities. It has been 
probable, we have suggested, that the more substantial effect on 
lung function is that associated with those types of opacities 
which we think are most associated with asbestos exposure. 
It does not, however, preclude a nonspecific, 
Se perhaps, effect of the other components of the airborne dust 
on lung function. 
OS Sitedoestnotrpreciude thoses 
AStuThat s@correcc. 
Q. Would it be correct to say ehat, theacloser 
15 yvoumnget tO ati environment where there are not so many Dartacies 


in the dust, the better analysis you would have of pulmonary 


FUNCtCLONS? 
A.aives* 
GO. @Iéminot surceiie. sa1samy question clear? 
Ae Yousmeanoa better correlation with a 
20] particular type of dust, certainly. If you are trying to compare 


asbestos exposure with some effect on lung function, it 

certainly is clear that the less confounding material you have 

sni-thesair, the*better yousare in making that correlation. 
Tosethatetherques tion 


QO. VYesv@evoussardmtiineaivery good grammatical 


25 
way. 
AGLY Thanks you. 
©. »Comingwback to the total lung capacity and 
the various comparisons and ratios that you established in 
the cohort which you examined, isn't it also true that insofar 
30 as this analysis is concerned you would have to know if the 


person is a smoker or nonsmoker to determine these ratios 
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- 113 - Weill, cr=ex 
QO. (cont'd.) from people working in the asbestos 
cement industry? 
A. All of those analyses did in fact take Into 
5 account the smoking history of the individual, and the effects 
that are seen there are effects that are not related to smoking. 
QO. How did you treat the smoking versus the 
nonsmoking to determine these statistics? Is it an adjustment 
based on the total population analysis of their smoking 
experiment? 
Ne A. Both an adjustment based on their smoking, 
and look to see whether or not in each category of exposure 
the distribution of smoking groups was Samurai. 
Actually we have another separate paper on just 
that subject and I'm sorry that I Qidn tf primi, ana 
15 perhaps it wasn't of interest to the Commission, but igen echt! 
paper that is entitled..it's in my bibliography...Smoking and 
Dust Effects on Lung Function, with the question mark of whether 
or not there is any synergism. We concluded that they were 
not synergistic, and this is dealt in more detail: 
But we are convinced that what you see there 1s 
201 not a smoking effect. But what I would agree with you on 
enough, as L think i already have, 1S hac it really is an 
effect of total dust, and not necessarily just the asbestos. 
Although we have some evidence to Suggest that perhaps the 


asbestos is the most active component. 


~ Q. In your paper on Lung Function Consequences 
of Dust Exposure, which is tab five, I guess, could I refer 
you to page ninety-four, in the comment section? 
Pon at ee ee, 
One NO ALOWI. T have had to correlate that 
myself. 
30 MR. LASKIN: It's tab four, I think. 


MR. BAZIN: Tab four, yes. 
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- 114 - Weill, cr-ex 

MR. BAZIN: _ It's tab four, yes. My tab 
five, yours tabptour. 

MR. BAZIN: Q. Can I refer you to page ninety-four 
of<that document? 

THE WITNESS: A. Yes, Sir. 

QO... The comment four or five sentences down, or 
just about in the middle of that comment section, "The task 

has been complicated", and I quote, LDV LECeinLe 

evidence indicating that the effects associated 
with asbestos fiber inhalation probably depends, 
to a considerable extent, on the type ons 
occuational exposure - mining, MpLring, ketch, 
etc." 

Am I correct to assume from what you have just 
said that it would also be...it could vary considerably given 
the type of dust which is related to the type of work being 
carried out? 

A. Sure. I think in my comments before the 
break, concerning my view, which I share with others, that 
there are differences in what part of the...between parts of 
the industry in terms of their effect Those differences might 
be due to a number of factors, including the constituents 
of the dust. 

Oe usm ng, LO another subject, Onna picture 
shown this afternoon there was a graph indicating...I think 
it's exhibit nine...showing the expected time lag before 
asbestosis appeared. Did lI understand that that was the 
purpose of that slide? 

Do you know what I mean? 

hed otVesi, Edo. 

Q. Fifteen years... 

he Yes Ueknows This one here. 


O.  Yes.ue What conclusion, Dr. Weill, would you 
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a Le Weill, cr-ex 

©. (cont'd.) draw f£romuan experiment presently 
going on in a mine in the Province of Quebec, where three 
hundred and fifty workers have been exposed for the past... cince 
1957 to date, and there has been no indication of asbestosis? 

A. I would say you should continue to follow 
that population a little longer. 

Q. For asbestosis, how long do you think. 2anG 
it ties into the latency? 

Done S. 

Q. The latency question. For asbestos, how 
long would you estimate that this cohort should be followed? 

A. Well, how many people were iperacw soe the 
cohort at the start? Was it a substantial number, or a 
reasonable number? 

Q. Three hundred and Fatty. 

A. Were,all. there at the beginning? 

(Mah at. Ss sedi. 

A. And they have been followed since...? 

OO. “Since L957. 

A eLO5 ye. whitch now. oie little over twenty years. 
Tewoula say chat eatcer twenty-five to thirty years the health 
experience of that cohort, if it continues to be negative, will 
be extremely reassuring in terms of health effects, of the 
exposures in that mine. 

QO. Just a few specific questions, if I may, 
not in particular order. I would simply like to situate 1 
time some of the slides that you showed this morning, and in 
particular one slide that had a man with a shovel opening up 
an asbestos bag which you said came from the Province of Quebec. 
When was this picture taken, do you know? 

hee Ves, te dos 

Q. When was it? 


A. I was there when it was taken, SO’ give me a 
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- 116 - Weill, cr-ex 

A. (cont'd.) moment and I'll give you a year, plus 
Or minus one year, how's that? I would say about 1974. 

QO. Was there any protective equipment available 
in the plant where this picture was taken? 

Aw) Les. 

Q. Were these pictures actually taken during 
the work or were they specifically taken for the purpose: of 
having a slide showing what SOUL Deets. 

A. They were not posed, counsel. 

Q. They were not posed? 

A. That s-_cOrrece. 

O. Bub there: was protective equipment in there? 

A. Yes. That particular individual neglected to 
wear it. 

Q. He was not wearing it? 

Ae seiiia Cars eer Li. 

Q. On the same slide, there is another picture 
showing other individuals not wearing any protective equipment? 

1 SESSA 

Q. That again was not a posed... 

Ae tia ce SecOnLeCe. 

Om oh.pictune, 1.t was: taken right on the premises? 

A. Right on the premises as we walked around 
the plant. 

Q. You are aware that there Calat Des any 
high intermittent exposure if protective equipment 1s worn 
all oie time? When needed? 

A. Well, there are several parts to that question. 
yes. I think that under the theoretical Gonstruction Of your 
question, if protective equipment, Meaning? 1 ois. DLOceGclVe, 
was worn all the time, then there almost by definition would 
not be any high intermittent exposures. As I am sure you 


are aware, I would think that there are very few situations, 
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= LL = Weill, cr-ex 

A. (cont'd.) at least in manufacturing, where 
the use of such equipment can be guaranteed at all times by all 
people, and that the equipment is always functional and always 
fits the fact contour properly, and so POL cis 

Q. Moving on another subject. The question of 
death certificates? 

Ae. ‘Yes,<Sir-. 

Q. You mentioned that there Pena possi ba tity 
that what is indicated on the death certificates may be 
different, depending on the various part of the country these 
Maye be tilled or completed, and you did mention a few factors 
that could influence what may or May not be on that death 
Certicicate: 

i ae 

Oe Ss slay OUuL experience that in areas where, 
for instance, there would be an asbestos mine or an asbestos 
manufacturing company, that doctors in that vicinity would be 
sensitized to the question of asbestos? 

A. That's certainly possible. 

QO. (And. one of the possibilities may well be that 
there is an overmention of the asbestos factor in the death 
certificates of people? 

A. That's possibile. 

Q. Given also that there may be some Workmen's 
Compensation available for the family of these people, that 
also may be a factor which would indicate overmention of the 
asbestos factor? 

Pee Cre 

Q. On the question of examinations of workers, 
you mentioned that as far as you are concerned an annual 
examination was not sufficient for comparison purposes? 
AweINO, lssavd 1 was probably unnecessarily 


frequent. 
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- 118 = Weill, cr-ex 

QO. “Every year? 

Ale Yes. 

O.8 What-did* youz..dra”~ your make a specific 
suggestions. .my notes are’ not clear? 

A Ge@ieundicated@thate ror the purposes Of our 
longitudinal investigation we have chosen every three years, 
and even with that time interval changes are slow. I would 
think that in general that would be satisfactory. Perhaps 
Others would like to™do it a little more frequently, two years. 
Somewhere in that range. 

Of» Tiedetnito chatweanswer you, Nave a reference 
to a cost-benefit analysis. Were you referring to a cost- 
benefit analysis relating to those medical examinations strictly, 
or to an overall discussion on cost-benefit analysis? 

A. .No,.I was relating to the examinations. 

Q. To the examinations? 

A. Yes. Whether or not examining how many 
hundreds of thousand, or whatever, people fall under the 
Pequiattons, annually, is in fact productive of adequate 
benefits for that cost. 

QO. On the question of the medical diagnosis, 
which you referred to personally as having to make on workers 
who had an asbestos exposure history, you.mentioned the 
question of removing some of these people from work, depending 
of course on your judgement as to what the situation was. 
Reeswertalking Bere about, On Your part, cbOUuL auposi tive 
medical diagnosis when you think you would make a recommendation 
to remove someone from the workplace, or are you referring 
to the question. of protection, greater protection for an 
individual? 

A. I'm speaking of removing an individual from 
further exposure, which is not quite the same as saying 


removing him from his job, because it all depends on whether 
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- 119 - Weill, cr-ex 
A. (cont'd.) or not that job is associated with 
exposure. So that if you will allow me that dastincttiony iii m 
saying removing a person from further exposure if, in the 
5 judgement of the evaluating physician, whomever that may be, 
if he or she is qualified, that individual has pulmonary 
fibrosis, asbestosis. 
Q. Which has been determined on the basis of 
a positive medical diagnosis? 
Azecies. 
MR. BAZIN: Thatisvallsas Thankyou: 
DR. DUPRE: Thank you, M. Bazin. 
Next? Miss Jolley? 
MISSS3OLLEYSeBALL ragnt- 
DR. DUPRE: Proceed, please. 


10 


15} CROSS-EXAMINATION BY MISS JOLLEY 


Q. I just have a few questions to pursue, seeing 
as John Laskin did such a fine job of pursuing most of the 
questions. 

I would like to followup on the discussion of 

20 your paper on clinical effects and clinical removal....or 
basis for clinical decision... 

Ro oNec emWhat wtabeis ciat please? 

I can find it in my stack, but 1f youhave a 
number it would be easier. 

Q. My tab doesn't relate to... 

No You. don't have. tabs?__ Ckay, 1111 find it. 
Go ahead. I think I'll probably remember most Of sit. 

UNIDENTIFIED SPEAKER: Fourteen, I think. 

Migs JOLDBY <y a Right. 

MISS JOLLEY: Q. Some of these questions felaieuanes 


25 


relate exactly to that paper, but they are around that. 


You discussed this morning the whole issue of 
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- 120 - WenlL, cr=ex 

Q. (cont'd.) heart disease and asbestosis; 
perhaps the diffusing Capacity or the gas exchange enhancing 
Healt. provplems: 

A. Yes. My comments this morning were directed 
£o questions that 1 perceived were trying to get at what 
other diseases might be adversely affected by the presence of 
asbestosis. My answer, briefly and in general, was that a 
Variety of conditions of the cardiorespiratory system could 
be adversely affected by acute worsening when the reserve 
of the lung had already been compromised by lung fibrosis, 
and I gave as an example pneumonia or heart failure might 
be tolerated less well by somebody who had a diffuse fibrosing 
disease of the lungs. I really think that’spprobably 
everything is controversial, but I think that should be, from 
a medical standpoint, reasonably noncontroversial. 

Q. We've also had a situation, it could 
| Sw ig Wil o il we operations on other diseases, for instance, af 
the asbestosis was fairly advanced? LE“you were suffering, 
for instance, from a cancer in another site that wasn't 
necessarily related to asbestosis, but it couldn't be 
operated on because of the lung capacity of an asbestotic? 

A. I suppose that's a possible scenario, yes. 

je Tat was ti 2acl a scenario in Ontario. 

i Nema Shahi 

Q. I think the thing that I am concerned about 
is, can it in fact cause the cardiovascular disease, or does 
it just enhance...I mean I understand the enhancement of 
a condition, but can it also cause a strain on the heart? 

A. The answer is yes, that all chronic 
destructive or fibrosing disease, or obstructive diseases 
of the lungs, chronic, progressive diseases Of the lungs, 
ultimately, when respiratory failure ensues, produce changes 


in the pulmonary circulation...and I'll keep this compressed... 
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= 121. = Weill, cr-ex 

Q. Please do. 

Al schechangesminithespulmonary. carcwlationgthat in 
turn do put a strain on theleart, as you suggest, ultimately 

- leadeto heart» failure. MThatisma conditionicalled corpulmonale, 
which simply means heart disease secondary to lung disease. 

Soayes;eitucanv happen ss Lbuteitehappens because 
Sierespiratory failurein! it] would’ mean, /obviously;) thats the 
asbestosis, if in fact that were the cause, would be very far 
advanced. 

10 ©. eliewouldi dbikestoegustadeadl withrtherdrifusing 
Capacity, gas exchange, etc. You said that that was not a 
particularly sensitive indicator of disability until you have 
a fairly significant advancement of asbestosis? 

Minevou- hadeiteakmostarigqniee® isatdarresanoe 
a particularly sensitive indicator of an early adverse effect 

n on the lungs, until the disease was well established and all 
kandsrofeacthercthingsrebecomegabnormal.thYes7 that. smcorrect. 

Qoe Sosgthat 2&&@anphysitcian,1Seustngethatneéo 
determine disability in terms of compensation, that that would 
be an inappropriate use? 

20 Az. oWellac. 

Ome At) these slow. 

AeatOh, satithese.lowslevels2ieoWell, sagainet 
Gam only repeat itt aaLt won itepickiup aldust*erftect, tin our 
opinion and I think the data, hopefully, show...we think they 
show...that they won't pick up an early effect. Now, disability 


25; is a whole other matter. 

Of mecouldghapursues 4ay0ulraisedmehronic 
bronchitis, and I wondered if you could deal with the interaction 
of asbestosis and obstructive lung disease such as chronic 
bronchitis? 

30 Nae Well Qathatisea very vcomplexgandsverytdritacule 


question. Characteristically, and I would say generally, chronic 
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A. (cont'd.) obstructive lung disease senor 
a consequence of asbestos exposure per se. iowa wt DOV Lou. 
who has had a long-term exposure to asbestos, or a mixed dust 
including asbestos, and has a negative x-ray, but has 
clinically and functionally important chronic airways obstruction, 
and who is a cigarette smoker, it would be and has been my 
judgement that that clinical condition in that individual has 
not been importantly contributed to by dust exposure. There 
may have been some COnteribULLON wOUt.t tas indistinguishable from 
10] the obstructive airways disease seen in the general population 
of smokers. 

Now, that's not quite the same as saying that 
asbestos cannot produce some anatomical changes around the 
airways, and probably also some physiologic function changes 
Rs which lead to some limitation of airflow, and.I think.we 
and others have some evidence that that in fact does occur, 
and: probably. occurs, pretty early wander nat se Loe be expected 
because the deposition of the particles...bronchiole and 
Pemiproncni0le-,abute that usually is measurable physiologically 
at modest levels, and is not the same as saying that Clinwmca lly 
important bronchitis and emphysema are the likely. results 
of this exposure. 

That's about as...that's basically about as 
far as. I can,.go. .The evidence in the Itteratune. 1S ner really 
very good on this. There's some evidence from West Germany 
that there is some increased risk of bronchitis in asbestos 
25} workers, there is a little evidence from elsewhere that 
pathologically one can see bronchiolitis, perbronchiole 
disease, so probably some effect of the airways is present 
in many of the conditions that we in the past have considered 
interstitial diseases that cause only restriction. 

But in the face of no evidence of pneumoconiosis, 
I would think functionally or clinically important airways 


obstruction is not likely to be importantly associated with 
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- 123 - Weill, cr-ex 
A. (contida.) ~thervdust jexposure. shit least ar 
the moment we can't say that it is.. The evidence isn't there 
that they are causally associated. 
Q. In that same paper, when you were dealing 


with mesothelioma, you made the comment that any individual 


who was exposed to asbestos and developed mesothelioma...and 
a family member...should be considered to be work-related? 
Reo Les. 


O. That has impact for compensation,.: 


A. Yes. 
Ome eestor Lam ly emembers as welt. 
1 a aa 


Ou, Our sboardeat, the soresent sti megbdcecri teria 
that require continuous and repetitive exposure over a certain 
period of time, and presumably what you are saying there 1s, 
if you can show, indicate occupational exposure, that we 
don't have to have these continuous and repetitive exposures? 

Ae) Webl, ultimately Pt lsvasjudgement ror what 
constitutes an adequate or sufficient workplace exposure and 
what does not. That's a very hard question to answer in the 
abstract, and I think we'll come down to judgements by 
compensation boards, by litigators, physicians and so forth. 

I may have Said... -maybe not in this paper, If 
can't remember...perhaps in the Leone Paper, I may have said 
that in terms of requiring evidence for the diagnosis of 
mesiothelioma and for a work history of mesothelioma, that 
I would be rigid in my requirements for the former, and 
relatively lenient for the latter. 

That's paraphrasing what I said somewhere else, 
and do you follow what I mean by that? I think you...whenever 
you have a mesothelioma, because of this potential for 
confusion and misdiagnosis, I would do the very best I can to 


get a proper diagnosis. Once that's been established, then I 
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- 124 - Wert, .cu-ex 
A. (cont'd.) think I would be rather lenient 
in terms of what I would consider an occupational exposure to 
asbestos. I can't give you a minimum length of time of exposure 
or a minimum level of exposure, but I would say that reasonable 
people would be reasonable about that, and I tine Lowi vaLy 
from jurisdiction fo JurisaLecion. 
Q: One can discuss the reasonableness of the 
Board, but anyway, speaking of diagnosis of mesothelioma, you 
10 dealt with the under- or overdiagnosis of pleural mesothelioma. 
Is there a fair misdiagnosis of peritoneal mesothelioma 
to pancreatic cancer? 
A. I think so. I would be not really the 
perfect person to go into chapter and verse on that, because 
I don't do pathology myself and would have to rely on larger 
15 series of pathologic material to be sure. But l would say 
that that is highly probable, that some mesotheliomas are 
being missed and perhaps at times being diagnosed as 
metastatic tumor to the peritoneum, and pancreas, as you 
suggest, would be a Suitable candidate for a primary iT ive 
instance. 
od Q. I want to ask you a question about...are 
you familiar with the term "dust effects? Or 'preasbestotic' 
or 'presilicotic' conditions? Do you know those terms? 
A. I use the term dust effect all the time, 
but in general when I use it, I am actually rererring CO 
25 an effect, number one, that I think is attributable, and 
number two, that can be measured. 
I don't really use it in that sense, that it 
is a pre anything. It may be an early dust effect, the 
x-ray changes may be minimal, the lung function changes slight, 
if there is pathology, histologic abnormalities not striking. 
Sa Beyond that I'm not sure what you mean. 


Q. Would dust effects be a category for removal? 
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A. Well, if the dust effects that whoever is 
using that term’ refers ™to pulmonary fibrosis, the answer is yes. 

Q@. ShErwouldstikestotask*youra question that came 
up and I noticed my colleagues from Quebec looked startled when 
you said it, but you talked about the silica in mining. Do 
you have any indication... 

aow Cane ipretract’ that? 

Q. Maybe I shouldn't ask the question. 

I just wondered why you talked about that? 

A.  Noteredonte havevany specific inMtonmatcion, 
except that-it’s recognized that mining...when we were talking 
about mixed dust exposures as opposed to pure dust exposures, 
one must consider that in mining of varying types...hard metal 
and other mining...there is plenty of silica im the’ earth's 
crust, and from time to time there WwinlinbenLmand: panticularly 
in past years...there might well have been exposures tomchrystal 
and silica. 

I didn't see them look etantledviebutaanaybe: & 
wasn't looking in the right direction. 

Q. Again you, as did Dr. Enterline, talked about 
intermittent high exposures and potential hazard involved in 
that...and again I*vaise the question because it's happening 
pPagit. probably today...is that we have involvedsin Ontan1o, 
as in the U.S., we've got asbestos removal programs in our 
schools, etc., and our brothers and sisters in the building 
trades are ripping out asbestos right now, and some of them 
without protection. I guess what I'm asking is, shouldn't 
we be moving to put rigid protection on that kind of operation 
immedratelyes. if in“factethe short, intermittent high exposures 
hers) Ranlle hah ety 

A. Yes. I don't know exactly to what extent 
and how general full protection of construction workers who are 


in the process of ripping out old asbestos insulation that has 


7540-1171 


ss, Br sevwbane ante Ssopate daub ai zi tree oA 


eetiteotne. dpi sabes bassin ape 


ete cite | = Bere 


cae 22 tovans ond jeteny@i? ves ‘eo disor to tsid pate Y 
amBo 4602 coOsteaep 6 wey Hee os Mid Slvow Tt . ii 7 
Medy boitusts badgul S4teu9 seat avtizsetion Yo epoidon TF ome a 
SO .pnisin i e20tiia ert duct hevrea oy ait 2 Alseuee oy 
«AJ GIS Graiint & AS Ori ink ae | 
T1085 22s Toes 
-:  GODtaemp af? dee sabi apis 4 Saw m4) 
SIG? tudda bestist uo yaw bedubiew says 7 
HOSIEMIOIHE Stisege Yak eYnd 3'9o8 Fao 3A 
pri dtes sisw ew NORM. . oR bi San) hoki dtionsy 24 2,08) sons 
OI SNeogKSe 2euh eavq oe AAEOIGU' 6G KEIUBOCs-; “Anh Tile soe 
fstem baad...eddys oniyiey Piswer. ms g2°% 3h bbetoe seu ons 


2 gene srt nj 60tlte Jan vroeig sh oeei*.. yhainis? s0k¢o. hee 


Yiseltvpisgzes Sis...0d iLiv e394 WelS 8 6a)4 meet aF- .2ee'ae " 
s6dayih C2 Bsiueogxs need swad Ile. PRP sa MUSit.. .@issy sou. we a” 
ar lite Sag 


i scyen Ind .belisete oot sits ose abot i 
MOlIpestD geg.7 aAF ii OHi dow: J pene 

tase beetles, senifsasn®.1d bbb. ea. <e yniaysA .D 
ni Sovioval bssasd latonersa Ban ROEVOOGKS Aoin Jets innecal 
prinsggsd #2 seufoed aeligevh ofl seisd fF niépe San. «tees 
(Gizetn0 ak bevieyat eval gw Jafts Phos  YRES Yicecorg 149s 
TWO 2} atesporg Ievonss aotraden a6p av ‘on $2.0 ond oh as 
pribliod eid a) stedeie bos wisdiord sun mG, baé ,. de -eloodae 


aad? 20 snes Sra, wor dehy iss ipenag ih wz reheat 


¢'nbivoda (it ponies am‘? Taihu er 
noijsrego Io Salt teds no 20 | 


re 


nite ae fees 


- 126 - Weill, cr-ex 


A. (cont'd: ), beenj.in place for many years...how 
general or adequate that protection is. Ithas been my impression 
that in general there is increasing protection of that sort 
being used. Certainly I have seen pictures of individuals who 
have self-contained air supplies and hoods and that sort of 
thing...almost totally isolated from their immediate environment. 

How widespread the use of that kind of protection 
mere don't know. hE, you are askingrido DT think tts ay good: idea 
Counave it, the: answer 1s szves- 

10 Gail would like to deal briefly with ssmoking 
Aeadmy andethat 1S gthat in the discussion earlier we dealt with 
some of Dr. Enterline's material. 

Dejpenterlnne sslact Thursday, descussed the 
possibility of the same thing happening for asbestos workers 
as happened with uranium...in the uranium mining...and that 
uw is the possibility that smoking in fact, what smoking does is 
shorten latency and ultimately the smoking will become 
irrelevant, that there will be just as much lung cancer from 
asbestos. This was a proposition he presented to this group 
last, Thursday. 

20 RK. Heltold you that .last Thursday? 

OW EeVYes: 

A. I don't know what evidence there is for that. 
I must say that I haven't given it much thought. This Ls etne 
first I've heard of that. Nor am I aware that the evidence 
is consistent with that notion in uranium mining....the 
a suggestion being that smoking ultimately becomes irrelevant 
and influences latency period. L just don*t know what 
evidence there is for that. 

If there is, I would like to see it and review it. 

Q. Well then, proceeding with smoking to the 
ultimate aim, you discussed in the paper I referred to earlier, 


30 
you dealt with, “one can clearly disregard smoking in attempting 
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- 127 - Weill, cr-ex 
Q. (cont'd.) to determine the role of asbestos 
exposure in the individual case". 
Again, I would like to pursue the question with 
pay Ou. Does Chat mean in terms of compensating lung cancer... 
Nomen. SOLU « BALCRY OU aoc. 
One glam SOrry 25 On page co, and againein the 
Basismecor (Glinical Decision Making. 
Aa ese 
Q. You were discussing Dr. Enterline's material, 
10; which was essentially Dr. Selikoff's material, and then... 
Poe ASW deh > 
Overassadtathervery cop Of tne mseconds line .1t 
says, "One can clearly disregard smoking in attempting to 
determine the role of asbestos exposure in 
individual cases". 


A. Yes. 


15 


Q. Would it be fair to say that a compensation 
board should therefore not consider smoking when they are 
considering lung cancer, with an asbestos worker, for 
compensating? 

20 Ave eWelLl aa Chankeagain siterndivadudaiecasesy, 
as I said then, it would be very difficult to know how to 
use smoking. If the risk is elevated to whatever extent in 
both smokers and nonsmokers, and one would have to say, if 
you believe the data, acceptethe data, that that is in fact 
the case, then I would say that the smoker or the nonsmoker 

ASN) eete: develops a tumor and who has had sufficient exposure 

may have an asbestos-attributable tumor. 

As you know, we've gone a little further than 

Phat today peandmienvertrieditOeInd cace, wlth ableit.s 

imperfections.2=.:;: the only way that I know at the moment to 
make a judgement about the probability of sufficient exposure. 


OT PAGAlT el OWwOULOs yuSte Luke COMcoS tay OUsaDOULC.. . 
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